








A Journal Devoted Specially to Street and Sidewalk Paving, Sewerage, 
Water-Works Construction, Street Lighting, and all Matters 
Pertaining to Municipal Engineering. 


Entered at the Post-office, Indianapolis, Ind., as second-class matter. 


Vol. III. INDIANAPOLIS, Inp., DECEMBER, 1892. No.% 








CONTENTS. 





A Civil Engineer's Observations on Street Paving and Street etonietcmed Tracks in - 



































Several Cities... scccccccssscccccesscsovevesseceecevsescccres v0 
is INE TTI on rssadiieieataioemminbiniatintienmnatens J. ‘M. Heiskeli oa 
What an Iowa Engineer says about Brick Street Pavements.............ceessseseerrrres 
The Indiana Road Congress.......0.cccce secsecsccscscesccsseoessccees cccees seeees soeeescesens coeeee sesees 100 
The Great movement for Better Roads... penednntneebeeed .Col. A. Pope. 182 
Paving Information from the National ( ‘apital.. 6 sesveecereescceees coveee .. Chas, A, “idem. 183 
Disputed Points in Road ConBtruction.............cceccssvessssesseeeeeseeees teeeeseeeees cesses sesees 18: 
Burnt Clay for Roads... enessupeeseoesonvane 
Seventh Annual Meeting of ‘the National. Brick “Manufacturers’ “Association... 
ns Oi iii acetntrtiiniiesnsunscndin np ceccunmionecessnunetanisenriensebesesenveseebeneanouisecs oonmmaD 184 
Grade Crossings to be Abolished in Boston..........sssseeeeecsreesseesescerssrceseesersere teens 184 
Paving With Rubber BIOCKS.......00r-ccccssccccces cevcesscceseccscccccccnscnecesccecosses osese coceee senees 185 
Budapest's New SCWerage SYStEM...........scersrsscseesssees teeeeteeenerseeserss sseeessenenonen serene 185 
Appropriation for Street Cleaning im NEw YOrk.......sscscscersssee seereteneses seneseeeees 185 
Plans oe Improved Highways in Mussachusetts.. - . 185 
Paving Industries in Los Angeles. ‘Col. ‘Chas. ? “Oldham. 185 
Paving Brick in the Gas Belt. F. W. — 185 
Recent Legal Decisions.......... a . 185 
NO PRG iicccscccceccecstatescecetccsece socceeconcesesoveconsesoces pnovencepeubeinesceiasebonbnnt 186 
POSED MRR sassocccccen concsocevancses. costercecs esencccscavececese esses seocoosenonsesennoosossne seseserssnecons soesseene 186 
Improvement = pesca News— 
Paving... sccvcccecnsssonscoosnescoecosoeseccceseco;ocoosconecoonesesooenoosscosoneneneoesoose ccceee 187 
Sewerage... seoeee opeese csccocceseoeese coceceseceee oo censene bocsesvenecsooqvescosoooses seceeeoooneees -00000000 187 
Water WOrk ..ccccccccrorccccccocens sevccecccnce cosecoone coneseoeccos cocccoeee cocenceee scecscceccecoooes 188 
Bi adactcsscduceculedeniieniounsdibaieciienainacaeamane 189 
Street Lighting 190 
I si a wie scsi encase dna nle ple ntinaadaeenasatantnbentmensetaibnanetih ae 





Look out for the Next Number. 
Beginning with January the date of issue of PAavina AND 
Municrpat ENGINgEERING will be changed to the first of the month 
instead of the 15th. It will then appear in 


New Form with New Features, 
adopting the size and make up of the magazine, it will be largely 
increased in size, generally improved throughout, with a high grade 
of general excellence in every department. 


The List of Contributors 


already secured for the New Magazine contains many of the names 
of the most prominent authorities both in America and in Kurope 
upon the important subjects coming within the scope of Municipal 
i:ngineering and the Improvement of Cities. 


The January Number 
will be one of the notable publications in technical literature. 
Among those who will contribute are the following: 

MAJOR J. W. HOWARD, who writes on Municipal Engineer- 
ng in Paris. 

MR. D. V. PURINGTON gives some of the elements essential 
to suecess in the manufacture of Paving Brick. 

MR. LOUIS H. GIBSON, returned from his eighteen months 
tour of Europe, where he made a special study of Municipal Engi- 
neering, contributes an important article. 

MR. ARTHUR LAGRON writes on the Road System of 
rance. 

MR. WILLIAM STEYH furnishes an article of special im- 
portance and interest on Brick Pavements. 

AND MANY OTHERS add to this list a fund of general in- 
formation which makes the January number distinctively the best 
technical magazine issued. 

THE SUBSCRIPTION PRICE of Pavinc anp MuniciPaL 
ENGINEERING in the new form is $2.00 a year in advance. 


Send all remittances to Tor MunicrpaL ENGINEERING Co., 
44 Chamber of Commerce, 
INDIANAPOLIs, IND, 





A CIVIL ENGINEER’S OBSERVATIONS ON STREET PAV- 
ING AND STREET RAILWAY TRACKS IN 
SEVERAL CITIES. 


HARLES L, SLOCUM, city engineer, of Springfield, Mass. 
accompanied by W. L. Dickinson, superintendent of streets 
during the last summer visited several American cities for the 
purpose of gathering information regarding street paving. In a 
report of his observations he says: 

“A marked improvement was noticed in the New York pave- 
ments since a visit made about a year ago. Broadway has been 
newly paved in connection with the introduction of the new cable 
system of propelling street cars. This thoroughfare is now in 
splendid condition and speaks well for the thoroughness of the 
New York people in executing street work. 

“In connection with the new Broadway pavement was noticed 
the form of rail employed for street car use, which is of the open 
groove variety. The paving being laid on a level with the top of 
the rail no obstruction is offered to vehicles crossing the tracks, or 
in turning out from them. This form is doubtless far superior to 
the T rail so generally employed in Springfield, and its citizens 
who drive horses and admire smooth riding pavements would, 
without doubt, be well repaid with a passing observation of this 
improved form of rail when visiting New York city. The com- 
missioner of public works of New York would not permit the use 
of the T rail in that city, it being regarded too detrimenta! to the 
interests of the public who use the streets. 


“Philadelphia was next visited for a further study of pavements. 
A loan of $3,000,000 was found to have been made in that city aside 
from the annual appropriations for public works. The chief com- 
missioner, directly in charge of street improvements, was inter- 
viewed, and a lengthy and careful inspection of street work made 
with him in different parts of the city. 

“Tt was found that, as in New York city, the policy is employed 
of using better and more improved forms of pavements. The use 
of sheet asphalt is being rapidly extended in both the business and 
suburban parts of the city, the same methods being employed for 
laying this form of pavement as were noted in New York city. It 
was also observed that many streets of heavy traffic were being im- 
proved with this form of pavement. 

“The city finds use for the material in the old cobble-stone 
pavements when a concrete foundation is employed for the new 
and improved pavements. The old cobble-stones are crushed and 
used in making the first concrete, thereby effecting quite a reduc- 
tion in the cost of the new pavement. 

“In Germantown and vicinity there have been laid many vitrified 
brick pavements. This form of pavement consists of a single course 
or layer of hard burned and thoroughly vitrified brick, laid upon 
their edges on a base or foundation of coarse sand or gravel well 
compacted. This pavement presents a good surface, the frequency 
of joints preventing the feet of horses from slipping. A limited 
quantity of asphalt blocks were also seen in one or two German- 
town streets. 

“ It was noted in Philadelphia that the street railway company 
use the girder rail with tram head, which although not as conve- 
nient for the public use as the open groove section seen in New 
York city, is yet a great improvement on the T rail in being free 
from the deep rut against the rail head of the T rail. We were fur- 
ther told that the street railway company has adopted this rail in 
preference to other and lighter forms as a matter of economy in 
the maintenance of the track system. The tendency seems to be 
in nearly all places where electricity has been introduced to cm- 
ploy stronger and more permanent track structure in order to pro- 
vide for the heavier cars used. 

“The street railway company in Philadelphia is required to 
maintain the street surface for the whole width between curbstones 
wherever their tracks are laid. The company is in a flourishing 
condition as to finances, and does not regard this requirement as 
an especial hardship. 


“Baltimore has many fine and well-paved streets. Granite 
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blocks are used for streets where the traffic is heavy and Trinidad 
street asphalt, asphalt blocks and vitrified brick are used where 
the traffic is of a lighter character. Many of the residence 
streets have been paved with sheet asphalt and asphalt blocks, and 
are mainly in good condition, the pavement being so smooth as to 
be almost noiseless during the passage of vehicles and offering but 
very little resistance to the traction of heavy loads. 

“Gutters were observed here made of hydraulic cement con- 
crete, which is very much like the granolithic sidewalks so gener- 
ally used in large cities. This form of gutter is mainly used in 
connection with streets paved with some form of asphalt, and pre- 
vents the decay and disintegration that would result from stand- 
ing or flowing water in gutters laid with asphalt. The presence 
of the sluggish streams of water fouled by the washings of floors, 
backyards and alleys coursing the street gutters of this line city is 
responsible for some of the disagreeable odors as well as the vun- 
sightly appearance of many of the Baltimore streets, and it would 
seem that the public health could not be much benefited thereby 

“ Many pavements in Baltimore are made of asphalt blocks that 
had been laid for several years and are yet in good condition. 

“ Washington seems justly entitled to the finest and smoothest 
pavements to be found in the United States. Advantage is here 
taken of the smooth and noiseless qualities of the asphalt pavement 
on streets where the government buildings are located as well as 
the numerous fine residence streets. There is nothing left to be 
desired, apparently, in the matter of a desirable pavement upon 
the broad and straight Pennsylvania avenue, with its smooth and 
clean sheet asphalt surface and improved street-car rails, which 
are of the full groove pattern lying flush or smooth with the as- 
phalt surface and presenting no obstacle to the passage of vehicles 
in any direction. 

“A large proportion of the streets in Washington have been im- 
proved by laying asphalt pavements, and a casual observer can not 
avoid the conclusion that a great saving in the wear and tear of 
vehicies must result from the use of these smooth pavements, 
This matter is not always considered as much as it should be, and 
many of our citizens would doubtless be surprised at the great sav_ 
ing effected by the use of smoother forms of pavement. Asphalt 
blocks have been used here toa large extent, and many streets 
laid with these blocks are as smooth as sheet asphalt—so complete. 
ly has the process of ironing out the surface joints been effected by 
the heat of the summer sun and traffic combined. These asphalt 
blocks are laid upon a well compacted foundation of gravel and 
sand, the coarser gravel insuring a good drainage and the long life 
of the asphalt block. Some streets were seen that had been paved 
with blocks some twelve or fourteen years ago. They are still in 
good surface, and are apparently capable of sustaining the traffic 
for a considerable time yet. 

“In front of the office occupied by the engineer commissioner 
was noted an experiment of the comparative value and durability 
of asphalt blocks as compared with vitrified brick, half the width 
of the street being laid with one kind of material and half with the 
other, the traffic being about equally divided on each half of the 
street. The two materials having been laid but a few months, not 
much can be said at present as to their relative merits. This city 
has so fully realized the importance of avoiding the constant tear- 
ing up of fine pavements for the purpose of laying the various un- 
derground pipe systems that they were led to adopt a more thor- 
ough manner of performing this work. When new pavements are 
laid every effort is made to place all pipes and conduits that may 
be needed underground before the laying of the pavement. If 
from any cause after the pavement is laid, repairs are necessary to 
any pipe or conduit, the party or corporation making the repairs 
are required to obtain a permit and deposit a sum of money suffi- 
cient to cover the cost of putting back the paving materials when 
the repairs are finished. The city performs all labor of putting 
back the pavements, and the actual cost of the work is charged 
and taken from the sum deposited by the party or corporation for 
whom the repairs were made. 
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“The patrolmen on the police force are required to note any 
one they may find in the public streets about to tear up pavements 
for any purpose, and if the parties making repairs are not found 
with a proper permit they are not allowed to proceed until such 
permit is obtained. 


“The city of Wheeling, W. Va., has quite an extended experi- 
ence in the use of fire-clay vitrified paving brick. The city being 
located near the Ohio river valley, manufactories making fire-clay 
brick are able to buy this material more cheaply than cities 
situated farther away. The city has an experience extending over 
ten years in the use of this form of pavement, and many streets 
were observed that showed good results. Some of the streets first 
laid appeared to have been paved without the best of foundations, 
and the pavement laid the longest showed some irregularity of 
surface,a part of which was doubtless due to the foundation em- 
ployed and the rest to a lack of uniformity in the wearing qualities 
of the brick. Upon the whole, Wheeling has proven the utility of 
this kind of paving material, and quite a valuable lesson can be 
obtained from its experience. 


“The brick pavements are uniformly laid on a sand or gravel 
foundation—this being the cheapest method as to first cost. Better 
results would without doubt be obtained from the use of a concrete 
base or foundation, especially when the sub-soil is liable to be af- 
fected by frost. This, however, adds considerably to the cost of 
the pavement. 


“One of the difficulties with fire-clay brick pavements arises 
from a lack of uniformity in the wearing qualities of the brick oc- 
casionally found in the material, the result being an uneven wear 
of the pavement. All brick pavements should be subjected to a 
close inspection when laid,in order to insure proper quality of 
material. Fire-clay paving brick are better adapted to streets of 
ordinary traffic than to streets of vary heavy traffic. The city of 
Wheeling, however, has not hesitated to use vitrified brick for 
paving streets of heaviest traffic, but much doubt is entertained 
whether this material is as well adapted to streets of heavy traffic 
as the Belgian stone block. 


“The city of Syracuse, N. Y., has during the last year or two in- 
troduced the vitrified clay brick as a paving material, and appar- 
ently with good results. One street seen, that had been paved with 
this material, illustrated the folly of attempting to lay permanent 
pavements too quickly upon ground that has been dug up and im- 
properly replaced. Quite an irregularity of the surface to the 
pavement was noticed, due to the settling of the ground after the 
pavement was laid. The vitrified brick are laid upon a concrete 
base and the joints filled with a thin Portland cement. 


“One street was noticed where the brick pavement laid last year 
was subject to very heavy traffic; the bricks showing no apprecia- 
ble wear. All the bricks used in Syracuse for paving purposes are 
made in that city from clays found about eleven miles distant from 
Syracuse. The works were visited and the process for manufac- 
tures examined. The clay employed has peculiar qualities and 
vitrifies uniformly through the entire brick by the proper applica- 
tion of heat in burning. All bricks are burned and vitrified in a 
down draft kiln, the same as used in the vitrification of sewer or 
drain pipe and the other fire-clay products. This form of kiln is 
necessary in order to secure an even or uniform degree of heat. 


“The interior of one of the kilns was examined that had been 
filled with bricks and the fires started some three or four days 
previous. It was found to be at red heat all over, the entire inside 
of the kiln and its contents apparently undergoing the same degree 
of burning. One feature of the day was noticed that is peculiar to 
this variety: After the proper degree of heat has been applied to 
insure thorough vitrification, the clay immediately assumes a dif- 
ferent structure, containing voids, and is apparently worthless for 
any and all purposes. This quality is of value, for the brick is 


practically insured against over-burning to extreme brittleness, as 
is the case with other clays observed.” 
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THE FACILITATION OF TRAFFIC. 
To the Editor of Paving and Municipal Engineering : 

Sir—W. L. Dickinson says in your October issue, page 128, 
“The essential requisites for the pavements of streets with a very 
heavy traffic are solidity, durability and capacity to withstand the 
constant strain of the heaviest and most crowded wagon traffic. It 
does not require much research or deliberation to determine 
that pavements of granite block of the proper dimensions and 
quality, and with proper foundations meet these requisites more 
fully than any other known pavement.” 

“Withstand” and “Resist” are the words generally used in 
speaking or writing of “Heavy Traffic,” from the standpoint of 
pavement. 

Now, it is wrong to think of resisting vehicle traftic, either 
heavy or light. Evidently “Heavy Traffic” means destructive traffic, 
and destructive traffic is simply bad practice. Narrow tires consti- 
tute “heavy traffic.” 

Instead of building pavements to “ withstand the constant strain 
of the heaviest vehicle traffic,” we should adapt the strain to the 
capacity of pavements best suited for the facilitation of all traffic. 

It is evident that “ crowded wagon traffic” is less crowded on as- 
phalt or brick than on granite pavements. 

Generally speaking, granite pavements cost traffic, whether light 
or heavy, from three times as much (at a walk) to ten times as 
much (at a trot) as asphalt or brick pavements cost the same traffic. 

Thus granite makes traffic from three to ten times as “heavy ” 
as it would be on asphalt or else crowds traffic as the increased 
heaviness shows it up. 

About 44,000 square yards of granite pavement were laid in Mem- 
phis in 1891, costing $4.45 per yard, first cost only. Under proper 
tires asphalt (and brick, no doubt) could be perpetuated for about 
$3.50, first and final or investment cost. 

I suggest that you give a prominent place to some such perma- 
nent notice as the following: 

All contributors to the columns of this publication take notice that such 
“ heavy traffic” as makes necessary (?) granite pavements, is unnecessary? 
being simply the silly practice of using narrow tires. 

Narrow tires means inadequate tire widths. Such inadequacy is 
easily determined, and should be remedied immediately by the 
enforced requirement of less load or increased tire width. Weare 
entirely too careful not to hurt the feelings of those who are bent 
upon “ man’s choice errand, destruction.” The wearing out of a 
pavement costs more than the laying and maintenance of it—the 
making of dust costs more than the replacing of the worn-out ma- 
terial; and the using of a repaired road or street costs more than 
the repairs. 

Please impress upon your readers the prime necessity for facil- 
itating vehicle traffic in the most direct and most economical way, 
that is, by using only adequate tires and smooth pavements. I do 
not lose sight of the necessity for joints in pavements upon grades, 
but no grade should be tolerated where brick of the proper shape 
will not serve the purpose. Granite and all other stone block pave- 
ments must go if we are to have the “ most economical facilitation 
of traffic.” J. M. HEISKELL. 

Memphis, Oct. 19, 1892. 

WHAT AN IOWA ENGINEER SAYS ABOUT BRICK 
STREET PAVEMENTS. 


‘THE street paving question is under discussion in Knoxville, 

Tennessee. A citizen recently wrote to Mr. Charles P. 
Chase, of Clinton, Iowa, for information as to the experience 
with vitrified brick in the paving of that city. Mr. Chase’s reply 
was as follows: 

“T will endeavor to comply with your request and give you my 
views of the respective merits of brick asa pavement for the 
streets of cities and towns, from the standpoint of my own expe- 
rience and observation and also confirmed by the reports of so 
many experts whereas good brick has been used. I think it will 


be difficult to find a single locality where a properly constructed 





‘ten or twelve hours per day. 
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brick pavement has been tried and has not given entire satisfac- 
tion. * ’ 

“The pavements now in general use are wood, granite, asphalt, 
and brick (the latter of more recent innovation). The only merit 
of wood is its economy in its first cost and freedom from noise. 
Its average durability is but six or seven years. For the first three 
years it remains smooth under moderate traffic, but afterwards it 
becomes rough and necessitates frequent repairing. The ab- 
sorbent property of wood, after the top asphalting has worn off, 
makes its use very objectionable in a sanitary point of view. The 
filth of the street soon saturates the blocks, and in warm weather 
the exudation arising therefrom is offensive and unwholesome. 
Asphalt makes an expensive pavement compared with wood or 
brick, has been found to be costly in annual repairs (as by the ac- 
tion of water, mud and frost, it rapidly deteriorates), and on a 
moderately steep grade is slippery and affords a poor foothold for 
horses. Granite is a durable, but expensive and noisy pavement 
and more slippery for horses than either wood or brick. If 
granite setts could be obtained of the same size as brick, horses 
would soou round off the edges so as to get a firm foothold, but the 
reduction in size would greatly increase the cost. 


“The value of brick as a pavement has passed the experimental 
stage, it having been tried and adopted in more than two hundred 
towns and met with universal favor, so much so, indeed, that it has 
generally excluded all other styles of pavmements. The objections 
heretofore stated in regard to the other pavements are in a much 
less degree applicable to brick. It may not be amiss to predict 
that within five years many of the costly granite pavements in our 
large cities will be taken up on account of their unavoidable noise 
and slipperyness, and replaced with brick. In many places brick 
have been made which have withstood greater crushing resistance 
than granite. In front of the freight depot of the C. B. & Q. rail- 
way in Chicago, on account of the difficulty of the horses to get a 
foothold to back their heavy loads to the platform, the granite pave- 
ment was taken up and asphalt substituted therefor. This was 
soon scooped out into basins by the turning of the wheels with 
their heavy loads, and the company consequently took it up and 
replaced it with vitrified brick. This, for over two years, has stood 
the stress and traffic of over four hundred tons per hour, during 
It is now but little the worse for 
wear, and has answered all the requirements desired. 

“As to the number of years a brick pavement may be expected 
to last, [can only say that all well-made brick pavements in this 
country are still in use. Bloomington, IIl., has a pavement that 
has been in use 18 years, Charleston, W. Va., one that has been in 
use 16 years, both are reported to be in good condition, having had 
but a moderate amount of repairing. The brick used in these 
pavements referred to are, furthermore, inferior in point of quali- 
ty to those that are now manufactured. One of our pavements 
here [Clinton, lowa]has been in use about 4 years, and the centers 
of the brick are not worn off one-eight of aninch. You can readi- 
ly estimate how long they will last before being worn off one inch. 


“ Doubtless suitable clay or aluminous shale for vitrified or hard 
burned brick exists in your locality, and could be utilized for the 
manufacture of all the paving brick that would be used in your 
city. Ifa clay or slate, believed to be suitable for making vitrified 
brick, upon a chemical analysis, is found to be composed of about 
65 per cent. of silica and 14 to 20 per cent. of alumina, from 4 to 7 
per cent. of iron, with from 2 to 4 per cent. of magnesia, one or 
two of potash and some traces of lime, it can be relied on to make 
a first-class paving brick under proper treatment with an expe- 
rienced brick manufacturer. 

“ The foundation upon which rests the paving material should 
be of such material and so constructed as to be firm and unyield- 
ing, and such that when necessity requires the service pipes be- 
neath the street for water and gas may be reached for repairs, etc., 
and the foundation replaced in as good condition as before being 
disturbed, by an ordinary intelligent workman. This could not be 
well done when the foundation is made of concrete, which is often 
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done in many cities for a brick pavement, or with a double course 
of brick, which seems to be the general plan in most places. 

“Such foundations are more expensive and a greater obstacle 
to underground repairs. 

“Tt was for economy of first cost, as well as to afford the easiest 
facilities to reach underground service pipes, and restore the 
foundation otherwise to its normal condition, that induced here 
the adoption of finely broken stone with the spaces filled with sand 
as a foundation on which to rest a single course of brick. This 
method has proved satisfactory in every respect. Delegates from 
neighboring cities where a double course of brick has been adopted 
in their pavements, recently visited this place to examine the work- 
ing of the single course of brick here upon the sand and stone 
foundation, and reported in favor of adopting hereafter the style 
of pavement in use here. 

“A durable paving brick may be either hard burned, that is, 
burned just short of the point of fusion or vitrification, or com- 
pletely fused and both well annealed. The former is perhaps the 
tougher, the latter the harder ; the former will absorb more or less 
water, the latter only in a small degree. Either is a first-class 
paver. There is a general impression among brick experts which 
seems to have come from a sort of tradition, that because an ordi- 
nary building brick saturated with water will disintegrate from 
the action of frost, that a hard burned paving brick that will ab- 
sorb more than two per cent. of water is unfit fora pavement. My 
experiments have led me to a different conclusion. I have kept 
in boiling water for two hours hard burned paving brick absorbing 
five per cent. of cold water, and exposed them during the night to 
a temperature of ten degrees below zero, and continued the ex- 
periment for several nights, which is a more crucial test than any 
exposure in a pavement. The brick were uninjured by any ac- 
tion of the frost. If a hard burned brick is sufficiently strong to 
withstand the action of frost, its absorption is unobjectionable only 
as an absorbent of the refuse of the street. 

“Our curbstones here are the Ohio Berea sandstone, and will 
absorb from five to eight per cent. of water and still not one has 
failed from the action of frost. This shows that the absorption of 
water in the stone is not always injurious by the action of frost 
and doubtless is not upon hard burned brick generally. The ab- 
sorption by brick of water by rain and street sprinkling, doubtless 
has a beneficial effect upon its wear, by the friction of wheels, as 
water does on the action of a grind-stone. The custom is to lay 
the top course of brick at right angles with the course of the 
street. The intersections of our streets where the brick are laid 
at an angle of forty-five degrees with the course of the streets, is 
wearing better than where the brick are laid at right angles with 
the street. I am of the opinion, from my observation here, that 
all brick should be laid at an angle of forty-five degrees with the 
street. Experienced paving contractors are always willing to give 
a six-years’ guarantee with their brick pavement without extra 
cost to the city. 

“You can warrant for brick pavement the following merits and 
advantages over the other pavements; 1. Economy of construc- 
tion; 2. Smoothness of appearance; 3. Comparative freedom from 
noise; 4, It furnishes the best foot-hold for horses; 5. Its durabili- 
ty is equal to granite; 6. Economy of convenience of repairs; 7, 
Facility for reaching underground service pipes. 

“Tt was lately remarked by one of our citizens, who, atthe adop- 
tion of pavement for our streets here strenuously advocated cedar- 
block, and with most of our citizens here, persistenly opposed 
brick, that ‘had the then public sentiment of the place been 
heeded, and cedar-block adopted as the pavement with the evi- 
dence presented before them, and the progress and experience of 
the country in the more perfect brick pavement, the fool-killer 
would have been warranted in putting in an appearance and de- 
populating the place.’ If this be true in some other towns larger 
than this, that have not had the hair-breadth escape we had here, 
His Royal Highness, the F. K., has yet a sad duty in store to per- 
form for them,” 
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THE INDIANA ROAD CONGRESS. 
HE Indiana Road Congress, held under the auspices of the 
Commercial Club of Indianapolis, in the hall of representa- 
tives, Indianapolis, state house, December 6-8,was attended by nearly 
five hundred delegates, appointed by county commissioners, city and 
town councils, county agricultural societies, farmers’ institutes, 
commercial organizations and wheelmen’s clubs. Many township 
trustees were also in attendance. The congress was called to order 
by William Fortune, chairman of the Commercial Club committee 
in charge of the arrangements. He introduced Governor Chase, 
who delivered a short address on the importance of the assemblage, 
and his hopes for beneficial results from its deliberations. Col. Eli 
Lilly, president of the Commercial Club, talked briefly, making 
some well-considered suggestions. An organization was then ef- 
fected by the election of Hon. Claude Matthews, governor-elect, 
as chairman, and Mr. Evans Woollen was chosen secretary. Papers 
from Gen. Roy Stone, of New York, and Col. Albert A. Pope, of 
Boston, were read. Addresses were delivered on Tuesday after- 
noon and Wednesday, as follows: 

G. W. Dorrell, “The Roads of Southern Indiana.” 

E. L. Furness, “ Construction, Cost and Benefits of Improved 
Highways in Northwestern Indiana.” 

J. T. Campbell, “The Gravel Roads of Parke County.” 

W. P. Carmichael, Secretary of the Indiana Society of Civil 
Engineers, “Some Criticisms of the Present System of Road- 
Making in Indiana.” 

Professor W. B. Johnson, “A Plea for Better Engineering on 
Our Country Roads.” 

B. L. Blair, “ Road-Making Material in Indiana and its Distri- 
bution.” 

J.P. Applegate, “Roads Without Metal; The Best Way of 
Making and Keeping Them in Repair.” 

Honorable J. A. Mount, “Good Roads from an Economic and 
Social Point of View.” 

D. L. Thomas, “ Farmers’ Need of and Ability to Construct 
Good Highways.” 

Louis H. Gibson, “The Roads of Europe.” 

Professor W. C. Latta, Superintendent of Indiana Farmers’ In- 
stitute, “ The Money Value of Good Roads.” 

Each paper was discussed for half an hour. 

The question of needed legislation was discussed on the last 
day of the session, with the following introduction of the subject 
by the chairman of the committee in charge of arrangements for 
the congress: 


“There is a Russian proverb about ‘going through the for- 
est and seeing no firewood.’ It may be well applied to economic 
conditions in America, with especial reference to the efforts of our 
people to promote common welfare and their neglect of a primary 
means to that end of such paramount importance as the common 
road, which bears a relation to civilization and prosperity not suffi- 
ciently understood or appreciated by the public in general. 
Throughout the world’s history its condition has been an indica- 
tion of progress or retrogression. Aside from its easily traceable 
influences on the social life and consequent intellectual improve- 
ment of people-who have the benefit of its advantages, it is in a 
large way an economic factor, affecting all who have to do with the 
development of general prosperity. And yet, in the political gov- 
ernment of our own times, it has been neglected to an extent that 
must be a reproach on our civilization, if not a discredit to our in- 
telligence. 

“Within a few years, however, much has been done to stimulate 
public appreciation of the importance of good roads, and it may 
reasonably be expected that the demand for better legislation re- 
lating to their construction will at no far distant day become a 
vital political issue. When the people have considered the subject 


carefully enough to ascertain how greatly they are concerned, po- 
litical parties will not be permitted to ignore the question. 

“In Indiana we are annually expending upon country highways 
largely more than the total yearly appropriations forthe executive, 
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administrative and judicial departments of the state government, 
including the maintenance of the various public institutions, but 
this great expenditure is so wastefully applied that we derive from 
it nothing but a small temporary benefit. Under better methods 
we should and would realize the full value of every dollar of our 
road taxes, which now may be considered asso much money al- 
most. wholly wasted. 

“Some calculations as to what our roads are costing us in taxes 
collected from our people may be based on the levies provided for 
in the present laws. Township trustees are permitted to levy 30 
cents on each $100 of assessed valuation, payable in labor at the 
rate of $1.25 a day. Estimating the average taxable valuation 
in each of the 1,013 townships in the state at $700,000, this levy 
would yield a total of $2,127,300 annually. In addition to this, the 
trustees may also make a cash levy of 10 cents on the $100, which 
may be used for the construction of both roads and bridges, and, 
while available for both purposes, really goes largely into roads- 
On this levy $707,076 may be raised. Road supervisors may also 
make a labor levy of from two to four days. The average is about 
three days, and the average number of men who may be called out 
in each township is about 150. At the rate of $1.25 a day for 
each man this labor would represent a cost in the entire state 
for three days of $228,075. The total of these three levies is 
$3,064,471, which would pay for 766 miles of well constructed 
macadam roads at $4,000 per mile, each year, or 1,532 miles of 
good gravel roads at $2,000 per mile. If applied to construction 
of permanent roads, we would have in Indiana at the end of ten 
years 7,660 miles of macadam roads, or 15,320 miles of good gravel 
roads. This, in ten years, would give to each township an average 
of seven miles of macadam, or fifteen miles of gravel roads. If 
the possible benefits of the present laws were fully realized, we 
would have at this time more than double this number of either 
kind of roads, but instead, in a majority of our townships there is 
not a mile of permanent roadway, and all of the money and 
labor yearly expended has gone regularly into the same old chuck- 
holes. 

“ Where we have nothing to show for this expenditure when we 
might have, it can only be considered as a waste, and the aggre- 
gate of this waste during the last quarter of a century, is 
fully $50,000,000, enough to have given us a complete system of 
highways, easily traversible at all times of the year. In addi- 
tion to this wasted expenditure, there has been a loss resulting 
from inability to get products into the market at times when the 
roads are bad, and from the consequent interruption of commerce, 
amounting to many times more than this sum. This seems less 
serious than absolute impoverishment only to those who do not 
appreciate the fact that failure to acquire wealth when it is within 
reach is equivalent to the loss of it. 

“ Reference to some of the faults of the present road laws of In- 
diana will sufficiently explain the causes of the waste from which 
we have so long suffered : 

“1. The township trustee who determines, within the limitations 
of the law, what the levy shall be, has no control over the work or 
the expenditures on the roads; this is in the hands of the road 
supervisors, who are elected by the voters in the different road 
districts. As the voters desire to avoid road work as much as pos- 
sible, they usually elect some person who is known to be in sym- 
pathy with their antipathy to such work, and who will not rigidly 
compel compliance with the legal requirements for the perform- 
ance of such labor. 

“Tn consequence of the inefficiency of the supervisors,and, with 
his permission, the shirking of duty on the part of his con- 
stituency, the labor levies by both the trustee and the supervisor 
yield an average of not more than one-half the amount represented 
by road taxes. 


“2. The trustees do not on an average levy more than one-half 
the labor they are permitted by law to call for. Many of them say 
that they find it useless to levy more because, whatever the levy 
may be, they can not, under the present system, get its equivalent 
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value in labor, and they have no authority over supervisors en- 
abling them to compel full compliance with the levy. 

“3. The supervisor realizes in the same ratio less than the full 
value of the levy which he is authorized to make, which is usually 
not more than three-fourths of the limit fixed by law. 


“4, The supervisors are usually men who have no knowledge of 
the simplest principles of engineering and have had no oppor- 
tunity for learning the science of road-making. They are, there- 
fore, not qualified to properly direct the work on the roads, and 
both the labor and money expended under their supervision pro- 
duces nothing of permanent value. 

“5. There is no intelligent attempt to do work of any other than 
a merely temporary character. 

“ These are not all but some of the principal faults of the present 
laws. An analysis of them will show that there is a direct loss of a 
million dollars a year chargeable to them, in that there is no ser- 
vice rendered for taxes of that amount, while the remainder is 
wastefully expended and only temporary benefits are realized 
from it. 

“Tt is commonly supposed that a new demand for public im- 
provements of any character necessarily implies an increase of 
taxation. This is often true, but I believe that the provisions of 
the present laws in Indiana relating to tax levies for road-making 
are ample. The legislation that is most urgently needed is not 
an increase of the present limitations of taxation, but such as will 
require honest payment of the levies now authorized to be made 
and insure intelligent expenditures of the proceeds of these levies. 
The state will be made from $2,000,000 to $3,000,000 richer every 
year if it can only secure the honestjworth of the money and the 
labor that is now frittered away. A better system of work will in 
the course of time accomplish all that is desired; if we continue 
in the present way;there is no assurances that there will ever be 
any marked improvement in‘our roads. 

“We can only secure a better system by placing the road work 
under intelligent direction, and by giving adequate power to the 
officials charged with responsibility for it. I believe that we 
should have a State Highway Commission who should have control 
of the construction and repair of our roads, with authority to di- 
rect the work in a systematic way. They should have broad pow- 
ers, enabling them to determine when, where and how roads shall 
be improved, and to compel compliance with all laws relating to 
their protection. As we have much to learn about road-making, 
the commission should be authorized to report to the governor or 
the legislature such changes in the road laws as their investiga- 
tions might lead them to believe advisable. 

“T believe that such a commission as is suggested should have 
authority over the township trustees on all matters relating to 
roads and that the township trustees should in turn appoint and 
direct the road supervisors, instead of permitting them to be 
elected by popular vote, the influences proceeding from which con- 
stitute one of the principal abuses under the present laws. 

“Tn addition to such instructions as should be given to trustees 
and supervisors by the State Commission, it seems practicable to re- 
quire the supervisors to qualify themselves for their duties by ac- 
quiring a knowledge of the simple principles of road-making. This 
instruction could be given through the medium of road supervis- 
ors’ institutes, similar to the teachers’ and farmers’ institutes, to be 
held for a week or ten days each year in different sections of the 
state, and to be conducted by persons detailed for this duty by the 
State Commission. It would, of course, be necessary to give su- 
pervisors some compensation for the time devoted to this study, 
but it would be to the state a profitable expenditure of money. 
Good roads can not be made without a knowledge of how to make 
them, and it is important that this should be possessed by the 
officers in direct charge of the work. The roads of Europe are bet- 
ter than those of America, chiefly because the work upon them is 
under the direction of men who know how it should be done, 
coupled with the fact that repairs are made promptly when needed. 
“Some such system as this would introduce executive respon- 
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sibility and intelligent direction in the expenditure of from 
$2,000,000 to $3,000,000 a year from which little is now derived 
because it is not under proper control and is not intelligently 
directed. 

“An appropriation of one per cent. of the amount now annually 
wasted would be sufficient, it is believed, for all expenses of the 
proposed state commission. 

“In suggesting in this general way ihe idea at which I believe 
we should aim, in asking iegislation fur the betterment of our 
highways, I have avoided entering into a discussion of the many 
details involved in the plan, because all belong to the more exact 
work of the preparation of a bill for the consideration of the legis- 
ture. I submit to you this brief outline of what I believe to be de- 
sirable for whatever it may seem to you to be worth, and as 
an introduction to the discussion now to follow on needed legisla- 
tion.” 

The report of the committee on legislation was presented. It 
recommended that the present road laws in Indiana be repealed 
and that the roads be placed under the control of county and town- 
ship superintendents, to be appointed by the circuit courts; that 
each county be required to build not less than five miles of perma- 
nent roads each year; that counties be authorized to issue bonds 
for the purpose of raising money for road construction, and that 
twenty per cent. of the public improvement funds of all cities and 
towns be applied to the construction of country roads. The report 
was adopted after several hours of discussion, and after it had been 
recommitted to the committee for revision. 

A permanent organization was effected by the election of Mason 
J. Niblack, of Vincennes, as president; Evans Woollen, Indisnapo- 
lis, secretary, and Louis H. Gibson, Indianapolis, treasurer, with 
vice-presidents from each congressional district, all of whom will 
constitute the executive committee of the association. The agita- 
tion for better roads will be kept up, and an effort will be made to 
secure the enactment of better laws by the next General Assembly 
The convention was altogether probably the most successful of the 
kind ever held in the United States. 





THE GREAT MOVEMENT FOR BETTER ROADS.* 
By Col. A. A. Pope. 


T may be maintained that the beginning of this movement was 
in April last when the attention of the authorities of the World’s 
Columbian Exposition was called to the fact that by the classifica- 
tion adopted by them the exhibit relating to road construction and 
maintenance would be scattered in five enormous ‘buildings, hav- 
ing an area of upwards of eighty acres. In order that sufficient 
influence might be brought upon the commission to cause them to 
change their plans, and erect a suitable building in which should 
be gathered all the road exhibits, thousands of copies of an open 
letter setting forth the facts of the case were sent to the editors of 
newspapers throughout the country with the request that they 
publish comments on the letter. The result was that hundreds of 
newspapers printed able editorials on the subject of the improve- 
ment of highways and the necessity of a comprehensive road ex- 
hibit at the exposition. A large number of letters from prominent 
men were received commendatory of the movement for better 
roads. 

President Harrison wrote, “A want of understanding and sys- 
tem has resulted in a nearly useless expenditure of enough labor 
and money to have furnished the settled portions of our country 
with good, substantial roads.” 

Hon. John Wanamaker, the postmaster-general, says, “Looking 
at it from a postal standpoint, enlarged free delivery, or anything 
like universal free delivery, will have to be postponed until there 
are better facilities of communication through the rural and 
sparsely settled districts. The experiments that we have made in 
the smaller towns and villages have proven the practicability of 
greatly extended free delivery, but without good roads, it must 
necessarily be limited to the small towns.” 


*Read before the Indiana Road Congress at Indianapolis, on December 6, 1892. 
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Hon. D. H. Patton, of Indiana, whom probably many of you 
know, wrote, “Yours of the 30th ult. is received, and in reply to 
your inquiry as to my opinion for the necessity of appropriate ar 
rangements being made by the management of the World’s Colum. 
bian Exposition for a comprehensive display of methods, material, 
and machinery for making good roads, etc., I would say there is, 
in my judgment, nothing that would be productive of more real 
benefit to the people of the great grain-producing Northwest than 
such a display. It is just now the great problem that they are try- 
ing to solve, namely, how to make good roads.” 

These, with many other letters and editorial articles, were 
printed in a Memorial and submitted to Congress last July. 


Thousands of these memorials were scattered all over the coun- 
try, with the result of arousing popular interest in this important 
subject. 

Letters were sent early this autumn to presidents of all the 
principal railroads in the United States, urging them to establish 
road departments for the purpose of assisting in the promotion of 
knowledge regarding the construction of common country roads, 
as feeders to their railroads. The plan suggested seemed to meet 
with much favor among railroad officials, and as one immediate 
practical result, Mr. Flagler, whom you all know on account of his 
connection with the Standard Oil Company, and president of the 
Jacksonville, St. Augustine and Halifax River Railroad Company, 
wrote as follows to Gen. Charles H. Howard: “TI have read with 
interest the articles in the Farm, Field and Stockman in relation to 
good roads, also Col. Pope’s communication, and I now have to 
say, that so far as the making of a road from your settlement to the 
line of our road at Oakside is concerned, if your people will load 
and unload the cars, we will haul all the material necessary to 
make the road, free.” 

Letters were also sent to the Presidents of Universities and 
Colleges urging the establishment of professorships or instructor- 
ships in road-making in their institutions; or if they were unable 
or unwilling to do this, at least to advise their lecturers in polit- 
ical economy to introduce the subject into their discourses. These 
letters met with approbation, and several colleges have begun such 
a course of instruction, notably, Harvard University, which began 
teaching highway construction this autumn and will give gradu- 
ates in this branch the degree of Road Engineer. 


In Chicago, last October, a National League for good roads was 
formed. I am of the opinion, however, that the most important 
movement concerning highway improvement now before the 
country is the effort now being made to establish in the city of 
Washington, in the District of Columbia, a road department, sim- 
ilar to the agricultural department. 

A few newspapers have raised objections to there being such a 
department, and have expressed an opinion that it should be sim. 
ply a bureau in the Agricultural Department, but to most persons 
the wisdom of its being a department by itself, or perhaps ina 
department which shall embrace all forms of transportation, a 
Transportation Department, is clearly apparent. 


The petitions which are now being circulated all over the coun- 
try urging the establishment of a Road Department, are being 
generally signed by leading men of all parties, and the deepest in- 
terest is expressed in the success of the movement. The peti- 
tion was indorsed by the Southern Inter-State Road Congress, 
held at Memphis, Tennessee, November 17th. I hope the Indiana 
Road Congress will officially indorse it, and all its members indi- 
vidually sign it. 

Among those who have signed it may be mentioned Governor 
Russell, of Massachusetts, and Governor Toole, of Montana. The 
Maine Central R. R. Company printed and circulated copies of the 
petition among their employes. President M. H. Smith, of the 


Louisville & Nashville R. R. Company, wrote, “ If you will send me 
one thousand of the blank petitions, I will have them placed in the 
office of every agent with instructions to the agents to endeavor to 
secure signatures thereto.” The Massachusetts Society for the 
Prevention of Cruelty to Animals, and the Georgia Humane So- 




















ciety have given their unqualified approval, and a number of 
boards of trade have officially recommended it. It meets with favor 
among college presidents, and agricultural and trade journals and 
the country papers are almost unanimously in favor of the objects 
asked for in the petition. 

Such is the response to this great movement to promote the 
construction and maintenance of good roads throughout the coun- 
try. Reform in any direction is met with opposition and perhaps 
it is best that such should be the case as it tends to a fuller discus- 
sion and understanding of the objects sought for; but the friends 
everywhere of good roads should unite in bringing the subject 
prominently before Congress and in obtaining signatures for the 
petition. The great opportunity to make better roads a matter of 
national importance and widest interest should not be neglected. 





PAVING INFORMATION FROM THE NATIONAL CAPITAL 


the annual report which the commissioners of the District of 

Columbia have just made to the President occur many mat- 
ters of interest to paving engineers. These facts are herewith briefly 
presented. 

During the past fiscal year the area of paved streets and roads 
has been extended, and other streets and roads have been improved 
by grading and macadamizing. The substitution of the Telford 
macadam for the ordinary macadam has been continued, and, it 
is believed, with benefit to the streets. 

A test pavement has been laid with vitrified brick, costing about 
$1.75 per square yard. The commissioners state that it was laid by 
the force of the District, and bids fair to be successful. The other 
pavements laid in the District have been of sheet asphalt, asphalt 
block and granite block. The granite curbs, 6 by 20 inches and 8 
by 8 inches, have been continued during the year. The nature, 
distribution and cost of the various street improvements made 
during the past year and the schedule of streets to be improved 
during the current year are given in detail in the assistant’s report, 
In making up the schedule of new streets to be improved exami- 
nation and due weight has been given, not only to the reports of 
the various citizens’ associations, but also to the suggestions of citi- 
zens who have seen fit to make them to the District. These have 
been valuable to the commissioners, and the new schedule of streets 
has been made up with great care and is believed will forward the 
general prosperity of the city. 

In regard to the permit work, the commissioners say the money 
appropriated for the purpose has been applied by the commission- 
ers to the laying of sewers, paving of alleys and the repair and im- 
provement of sidewalks and curb throughout the District. The 
commissioners have continued to lay, when requested, a more mod- 
ern and improved sidewalk, and have made contracts for this purpose 
with the contractors. The prices of these contracts vary, and the 
citizen who desires to have work done is required to pay the entire 
cost of the pavement he desires, less one-half the cost of the cheap 
est of that kind of improved pavement. 

In paving alleys vitrified brick have been used almost exclu- 
sively, as has been done for the past three years. This pavement 
continues to give satisfaction to the people interested. 

Under the law the commissioners haye the right to lay side- 
walks, put in sewers and pave alleys without the consent of the 
property-owners and tax them with one-half the cost, provided 
these works are necessarily for the public health, safety or comfort. 
The bulk of the expenditures for paving alleys has been made in 
this way, always on a statement from the health officer that such 
pavement is necessary for the public health. 

The commissioners recommend many improvements of and ex- 
tensions to the sewerage system of the city. A board of experts 
has reported upon the methods of disposing of the city sewage 
by means of the most approved process. The cost of this service as 
estimated will be $4,000,000, and the time necessary to complete 
the work will be several years. 

From the treasury department your correspondent has obtained 
the following information, relative to the imports and exports of 
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asphaltum, during the month of September, which is the latest 
period for which these statistics have been prepared. There was 
imported into the United States, during that month, 4,144 tons, 
valued at $8,990, against 7,147 tons imported during the same 
month of 1891, and representing a valuation of $22,531, These im- 
ports, for the nine months ending with September, amounted to 
75,829 tons, or $281,520 worth, against 67,636 tons imported during 
the corresponding period of the previous year, and being valued at 
$228,600. The exports of asphaltum for the nine months ending 
with September amounted to only 84 tons, or $2,513 worth, which 
is considerably less than during the same period last year, when 
338 tons were exported, at a valuation of $4,530. 
Washington, D. C., Dec. 6. Cuas. A. OLDHAM. 





DISPUTED POINTS IN ROAD CONSTRUCTION. 


R. JAMES OWEN recently read a paper before the American 
Society of Civil Engineers on “Disputed Points in Road Con- 
struction, in which he said: “The engineer’s first problem is to 
convince his clients of the value of his services, it being generally 
considered that the only use for an engineer is to give the grades. 
The expenditures are governed by the requirements of the com- 
munity, with the willingness or unwillingness to furnish the 
money. Local and climatic influences are very important, and 
must be given due consideration. Gravel is a very common mate- 
rial, and fine gravel will make a good road for light traffic, but not 
for heavy roads. The minimum grade should be 0.5 per cent. to 
insure drainage, and the maximum grade in mountainous country, 
10 per cent., and grades should be kept as far as possible down to 
1 per cent. Underdraining should be carefully attended to, as one 
dollar spent in this way is better than many dollars spent in re- 
pairing badly drained roads. Roads which are ‘good enough’ re- 
quire good enough repairs, and generally do not get them. Most 
kinds of hard, square stone will serve for telford foundations. The 
wearing surface may be of trap, syenite, granite, gneiss or lime- 
stone. Trap is best,and granite next. The favor shown limestone 
is largely due to the superiority of a limestone road to the original 
mud road, rather than to its comparison with other stone. The 
thickness of the road should be 10 inches up to grades of 1 per 
cent., 8 inches up to 5 per cent., and 6 inches on grades over 5 per 
cent. The general size of stone is 1} to 1} inches, and the success 
of the New Jersey roads is due largely to the uniormity in size of 
the material. Asa general thing, the broken stone from the quar- 
ries is anywhere from }-inch to 3 inches in size, and is dumped on 
the road. He preferred 4 inches of 14-inch stone to 2 inches of 14- 
inch, and 2 inches of larger size. 

“For telford paving the subgrade should not be rolled, but left 
so that the foundation stones can be pressed into it to bring the top 
surface of foundation level. These stones should be well wedged, 
and clay packing should then be spread to keep the spalls from 
working up, but too much packing will ruin aroad. The packing 
is then rolled, broken stone laid and rolled, another layer of pack- 
ing, and then the top course of stones and screenings laid and 
thoroughly rolled. He preferred more frequent rolling with horse 
rollers to less rolling with heavy steam rollers, an objection to the 
latter being their great weight per square foot. The rolling is not 
to complete the road, but to put it into condition to invite traffic 
upon it to complete the consolidation of the material. Renewals 
should not be made in patches, but the road, if properly built, 
should wear out uniformly and be repaired in large sections. A fair 
average for repairs should be three inches of broken stone every 
three years.” 

Mr. E. P. North referred to the bad practice of blindly follow- 
ing foreign precedent, as instanced by the roads in Central Park, 
New York, where the trap roads are free from shade and have to 
be kept watered. The constant patching of roads is not necessary 
with trap rock, but may be necessary with a softer stone, as in 
North Italy and Switzerland, where roads made with a soft lime- 
stone are kept in excellent condition by constant maintenance and 
repairs, but would be completely ruined if only repaired every 
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year or two. He preferred a 10 or 15-ton steam roller to a 2-ton 


horse roller. Loam packing is suitable under the latter, but for 
steam rolling on a trap road, trap screenings should be used, as 
making a more homogeneous railroad. As to the question of 
making thick or thin roads, by the time a 4-inch road requires re- 
building, the heavier road will require resurfacing which will cost 
about the same. Roads costing $9,000 to $15,000 per mile are not 
suitable for poor communities. 

Mr. Owen said that complaints of taxes were not based on the 
actual amount, but on the fact that the people were paying more 
than other people. He had tried rock salt in the water cart, and 
found one watering per day to be sufficient, but it was too expen- 
sive to be carried out. Mr. Collingwood said that road laws, as 
those of New Jersey, should require the work to be done under a 
competent engineer, as otherwise the laws will be of little real 
value. Mr. Brush referred to the great extent to which the road 
question had been brought to public notice by the bicycling in- 
terests. 


—_—— 


BURNT CLAY FOR ROADS. 


F agesv DAVENPORT Democrat, published in a city where brick 

paving has been introduced extensively, advocates burnt 
clay for street improvement. It says: “Gumbo, or burnt clay, 
such as railroads are using for ballast, is the material suggested, 
and competent engineers and roadmakers believe that it will make 
a road equal, if not superior, to macadam or gravel at much lees 
expense. 

“This burnt clay ballast is peculiar in its properties. There is 
no other material like it, and its distinguwishing characteris- 
tics are such as to make its friends believe it is the very thing for 
a road, 

“Tt is made by heaping up long rows of clay with soft coal, much 
like the coke ovens with which travelers through Pennsylvania are 
familiar. Any kind of clay that is free from sand will do. The 
rows are fired and tended so that they burn in the proper manner 
and the result, when the fires go out, isa lot of burnt clay. It is 
red in color, about like ordinary brick. It is porous and highly 
absorbent. It is as hard as anything that is of the earth earthy. 
It is easily settled into a firm mass without being packed as stone 
and other materials are. It will not support vegetation or allow 
water to stand upon it. It does not wear out or deteriorate. It 
can be worked in midwinter, no matter how hard other materials 
are compacted by the frost, as well as at this season of the year. 
It is springy, to a certain extent,and resists crush to a remarkable 
degree. Twelve inches of this material placed on top of a well 
drained dirt foundation, an engineer says, will make an excellent 
road, which will settle evenly under traffic. If it does not, holes 
can be readily filled from a stock of the clay as fast as they appear 
and the surface easily preserved. The clay shows far less tend- 
ency to cut into ruts than gravel}or macadam. It is springy 
enough to go down in a larger area if it is going down at all, and 
to resume its place after the load has passed. No water, with a 
little attention to drainage, will ever be found on it. 

“The cost of constructing a road out of this material, it 1s esti- 
mated, would not exceed $1,200 per mile and might possibly fall even 
below that figure. The gumbo can be manufactured in almost any 
locality, so that the cost of transportation would be very small.” 





SEVENTH ANNUAL MEETING OF THE NATIONAL BRICK 
MANUFACTURERS’ ASSOCIATION. 


8 announced in the official report of our last convention, it has 

been determined to accept the cordial invitation extended by 

the Louisville brick manufacturers, and hold the seventh yearly 

meeting at Louisville, Ky., beginning Tuesday, Jan. 24, 1898, and 
continuing the balance of the week. 

Reduced railroad rates have been applied for and in due time 
the necessary instructions for obtaining same will be announced, 
together with the arrangements for hotel accommodations, etc. 
The Louisville brethren are all actively interested and are going to 
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do everything in their power to make the convention one of the 
most successful yet held. The central location of Louisville and the 
fact that this is the second convention held south of the Ohio, leads 
us to hope for a much larger attendance of Southern craftsmen 
than we have had since our memorable meeting in Memphis in 
1888. 

Indeed there is every reason to believe that the attendance from 
all sections will be unusually large, for with very few exceptions, 
the craftsmen throughout the land have had a prosperous season, 
and the prospects are favorable for a continuance of this happy 
condition, which, as nothing else can, will stimulate a universal de- 
sire for better knowledge of better methods by which better pro- 
ducts may be produced in greater quantities at less expense. In 
brief, this is the object for which our association was formed—the 
advancement of the material interests of the craft generally. This 
may best be accomplished by an exchange of experiences and 
opinions; and to this end every progressive brick manufacturer 
of America is earnestly invited to attend the coming convention 
and take active part in the discussion of all practical questions that 
may be considered. An interesting and instructive programme is 
now being prepared and will be published with other particulars 
in the next issue of this journal. 

Craftsmen desiring a copy of the constitution and by-laws of the 
association or the official report of the last annual meeting, can 
obtain the same by addressing the corresponding secretary, T. A. 
Randall, Indianapolis, Ind. The requisite of membership is an in- 
terest in the manufacture and use of brick and the payment of an 
annual fee of $2. Craftsmen who are unable to attend the coming 
convention, but wish to identify themselves with the National As- 
sociation and to secure a copy of the official report of the Louis- 
ville convention, are requested to send their name and address to 
the secretary for enrollment. Respectfully, 

THE EXECUTIVE CoMMITTEE, 
Cuas. B. Pearson, President. THEO. A. RANDALL, Cor. Sec’y. 


ROADS IN FRANCE. 


ROF. F. H. NEFF, in a recent paper before the Civil Engineer’s 

Club, of Cleveland, O., gave some interesting particulars of the 
management of roads in France. Roads are divided into three 
main classes, national, department and county. Thenational high- 
ways are mostly for military purposes, and comprise about 24,000 
miles whose construction and maintenance are borne entirely by 
the general government. Department roads also comprise about 
24,000 miles, and are laid out to serve the department as a whole, 
connecting the principal cities, and are paid for by the department. 
The county or vicinage roads have become the most important; 
their aggregate length is over 300,000 miles exclusive of roads with- 
in village limits. These roads are built and maintained by the 
communes or townships, whose average size is about six square 
miles. There is a system of engineers in charge of all these roads, 
with assistants who look after twenty-five or fifty mileseach. Lab- 
orers or section hands are employed in numbers averaging from 
1} to 24 miles of road per man. The macadam road without a 
foundation is the form followed. The cost of construction and 
maintenance has averaged as follows: 


Annual Mainte- 


First Cost per 
Mile. nance per Mile. 


IT UNS 8 iii 5s Sonia tase cocanebccuaieeniece $10,000 $230 
Department roads...............06 inline claineay 6,500 160 
SE SN cntccitkitievercintetiaicnsentinuiaes 2,700 80 


The question of policy in laying out the new highways and dis- 
tribution of cost and maintenance among the different classes of 
tax-payers, is one now pressing for solution in this country. 





GRADE CROSSINGS TO BE ABOLISHED IN BOSTON. 


Sage city of Boston has filed petition in the Suffolk County Su- 
perior Court asking that grade crossings on twenty of the 
most important thoroughfares in that city, still unprovided with 
bridges, be done away with. The defendants named in the peti- 


























tions are the Boston & Albany, Old Colony, New York & New 
England, Boston & Lowell, Eastern, Fitchburg and Boston & Maine 
railroads. The streets affected are Clyde, Marginal, Webster, 
Sumner, Maverick, Prescott, Bennington, Saratoga, Curtis and De- 
catur, all in East Boston; Rutherford avenue, Main and Chelsea 
streets in Charleston; Dudley street in Dorchester; Congress, A, 
West First, Dorchester avenue and Northern avenue in South 
Boston. Under the law the state pays twenty-five per cent. of the cost 
and the railroad companies and the city the balance, to be appor- 
tioned by a special commission. In most cases under this law the 
railroad companies have paid 65 per cent. and the town or city 10 
per cent.; but these cases have been mostly in country districts 
where the land damages were comparatively light. 





PAVING WITH RUBBER BLOCKS. 


OME new ideas have lately attracted attention in the matter of 
pavements. Among these is the paving of a bridge by a 
German engineer with india rubber, the result having been so 
satisfactory as to induce its application on a much larger scale, a 
point in its favor being that it is more durable than asphalt and 
not slippery. | 
In London a section of roadway under the gate leading to the 
departure platform of the St. Pancras terminus has for some time 
past been paved with this material, with the effect of deadening 
the sound made when being passed over on wheels, besides the 
comfortable elasticity afforded to foot passengers.— New York Sun. 





BUDAPEST’S NEW SEWERAGE SYSTEM. 


HE new sewerage system for the city of Budapest, Hungary, 
has been completed. This improvement has been de- 
manded for some years, as the old system had become inadequate 
to provide for the large increase in population of the last ten years. 
The new system has a capacity of three gallons of rainwater per 
hectar (2.47 acres) per second, and 4.17 gallons of sewage per cap- 
ita perday. The population assumed is 500 per 2.47 acres. As the 
level of the city is but little above that of the Danube river, the 
sewage has to be pumped into the river. For this purpose twelve 
centrifugal pumps, with 3}-foot suction pipes, are used. 





APPROPRIATION FOR STREET CLEANING IN NEW 
YORK. 


rT HE street cleaning department of New York has had appro- 

priated to it, for 1893, the sum of $2,190,089. This includes a 
five per cent. increase in sweepers, drivers and hostlers. This total 
is an increase of $97,000 over 1892, and is divided as follows: Ad- 
ministration, $167,000; sweeping, $813,323; carting, $669,766; re- 
moving snow and ice, $40,000; final disposition, $290,000; new 
stock, $160,000; rentals and contingencies, $50,000. 





PLANS FOR IMPROVED HIGHWAYS IN MASSACHU- 
SETTS. 


8 Ng temporary Massachusetts State Highway Commission is 

making a final report to the legislature. It is expected that 
this report will recommend a permanent state commission. Two 
plans are under consideration for carrying out a system of im- 
proved roads. One is the issue of a state loan for $5,000,000 for the 
construction of about 12,000 miles of new road in the most traveled 
parts of the state. The other plan is to add to the state tax an 
amount equal to four per cent. interest on $5,000,000, and to use 
this interest for the more gradual improvement of roads. An in- 
teresting feature of the report will be statistics of load-weights, 
width of tires and amount of travel over five roads near Boston for 
three days. A bill is now being drafted to squarely present the 
road issue, and this will be submitted with the report. 


PAVING INDUSTRIES IN LOS ANGELES, CAL. 


6 Bae: eleventh census is rapidly drawing toa close. For some 
time past a part of the bureau has been devoted to the com- 
pilation of facts pertaining to the city of Los Angeles, Cal., and its 
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manufacturing interests. Notable among these is paving and pav- 
ing material industry, which has developed into important propor- 
tions within the past ten years. 

From official figures your correspondent has gleaned the follow. 
ing facts regarding this industry, which will doubtless prove of in- 
terest to the readers of PAVING AND MUNICIPAL ENGINEERING. 

There are eleven-establishments in Los Angeles identified with 
this important industry. These employ an aggregate capital of 
$176,390, classified as follows: Hired property, $6.000; value of 
plants, $35,890, being $1,500 worth of land, $1,200 in buildings, and 
$33,190 worth of machinery, tools and implements; total live as- 
sets, $134,500, being $2,900 in raw materials, $96,400 finished prod- 
uct and stock in process, and $35,200 in cash and accounts. The 
aggregate wages paid is $73,598, and the average number of hands 
employed during the year is 125. The aggregate cost of ma- 
terials used is $109,302, being $108,662 for principal materials, 
$540 for fuel, and $100 for all other materials. The aggregate 
miscellaneous expenses are $3,662, of which $540 is -for rent, $31 
for taxes, $91 for insurance, $2,755 for ordinary repairs of build- 
ings and machinery, and $245 for interest on cash used in the 
business. The aggregate value of the goods manufactured is 
placed at $205,684. 


Washington, D. C., Dec. 5. Cuas. A. OLDHAM. 


PAVING BRICK IN THE GAS BELT. 


To the Editor of Paving and Municipal Engineering : 

Str—Dr. Cox, of Elwood, Ind., has discovered a process by 
which he can make a good, hard paving brick out of the ordinary 
clay found in his section of the state. He has made some as 
samples, and I had the opportunity, to see one before leaving El- 
wood. It issurely hard enough and if it will stand the absorption 
test (which he claims it does), 1 consider it as good a brick as there 
isin the market at present. I have handled a great variety of 
paving brick and am a fair judge of them. The Doctor is very en- 
thusiastic over his discovery and claims he is going to revolutionize 
street paving in the gas belt as he can make his brick for $8.00 per 
thousand. He intends to erect a factory in or near Elwood and 
start to manufacture in the spring. F. W. CERNY. 

Columbus, Ohio, Dec. 1, 1892. 


RECENT LEGAL DECISIONS. 


Effect of Excepting Street from Deed.—Where a contract to convey 
land in a city specified, two parcels between which was a strip that 
had been surveyed as a street, but had never been conveyed to the 
city as a street or otherwise, and the deed given pursuant to the 
contract described the land as one parcel, and included the strip, 
but excepted “ the street heretofore deeded to the city,” the excep- 
tion excluded the strip from the operation of the deed, since the 
recital in the excepting clause that the strip was “deeded” to the 
city was merely descriptive of the strip. Rushton v. Hallett, Sup. 
Ct. of Utah, 30 Pac. Rep. 1014. 


Right of Drainage—A land-owner has the right to discharge 
the surface water of his land, and such as comes naturally thereon, 
through a drain upon an adjoining owner, but not to increase the 
discharge to such an extent as to overflow, by changing the course 
of drains already established and having other outlets. But the 
existence of a drain many years before, along a certain line, does 
not give one the right to re-open same, regardless of the conse- 
quences to an adjoining owner resulting from the increased flow. 
Osten v. Jerome, Sup. Ct. Mich., 53 N. W. Rep. 7. 

Not Necessary to Refer to Landmark or Survey.—In an action of 
ejectment to recover certain real estate, which the petition de- 
scribed by metes and bounds, commencing at the 8. E. corner of 
the N. W. } of the N. } of a specified section, town and range,a 
motion to make the petition more definite and certain by requir- 
ing the plaintiff to set forth therein by some definite landmark or 
survey where said corner is situated, was held properly overruled, 
Mills v. Traver, Sup. Ct. Neb., 53 N. W. Rep. 67. 


Municipal Liability for Change of Street Qrade.—Under a constitu- 
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tion which declares that “ municipal and other corporations. . . . 
shall make just compensation for property taken, injured or de- 
stroyed by the construction or enlargement of their works, highways 
or improvements,” one who has built a house on his lot in conformity 
with the existing physical grade of an old public highway in front 
of the lot, may recover from the city damage to the lot resulting 
from a change in grade. But, where a city changes the grade of 
the street, it is not liable to the abutting lot-owner for damages re- 
sulting therefrom to a house erected on the lot after the change in 
grade was authorized. O’Brien & Groff v. City of Phila., Sup. Ct. Pa., 
20 Atl. Rep. 1047. 


Expense of Changing Grade of Street.— Where a Connecticut bor- 
ough charter, conferring power to order owners of land abutting 
on public streets to construct sidewalks at their own expense, pro- 
vides that when, in pursuance of such order, an owner builds a 
sidewalk and it is deemed necessary by the borough tochange the 
same within ten years thereafter, such change must be made at the 
borough’s expense, the statutes of the state also providing that 
where the abutting owner shall sustain special damage by a 
change of grade of highway, the borough making the change shall 
be liable therefor, raising the grade of a street by a borough neces- 
sitating laying a new sidewalk in place of a perfect existing side- 
walk, which was built more than ten years before at the expense of 
the owner, the borough is not liable for the cost thereof. And the 
fact that such change of grade rendered useless an abutting owner’s 
steps which projected into the sidewalk, and which he had used 
without objection for twenty years as a means of access to his base- 
ment, is not an element of special damage; the borough charter 
conferring “sole and exclusive authority and control over all 
streets,” and he having acquired no right to obstruct any part of 
the sidewalk with steps. Shelton v. Borough of Birmingham, Sup. 
Ct. of Errors of Conn., 24 Atl. Rep. 979. 


Variance Between Public Contract and Precedent Advertisement.— 
Where a board of city trustees adopts a resolution of intention to 
construct a sewer along a portion of a street, but lets a contract 
for constructing the sewer along only a part of the portion speci- 
fied in the resolution, the contract is void, and an assessment un- 
der the same creates no lien on property benefited. McBean v. 
Reddich, Supr. Ct. Cal., 31 Pac. Rep., 7. 

Liability of Company for Unauthorized Acts of Employes.—W here 
the engineman of a railway company runs his train within the 
city limits at a rate of speed forbidden bya city ordinance, the 
company is liable, though it had instructed the engineman not to 
so run his train, and had no knowledge of his act. City of Ham- 
mond v. N. Y. C. & St. L. Ry. Co. Appel. Ct. Ind., 31 N. E. Rep., 
817. 

Compensation for Right of Way in Missouri.—In an action against 
a railway for the appropriation of land for a right of way, the 
owner is entitled to recover the value of the land taken, and the 
damages, if any, to the tract of which it forms a part, estimated as 
of the date of taking possession, less the benefits peculiar to said 
tracts from the location of the road. Ragan v. K. C. dS. FE. R. Co, 
Sup. Ct. Mo., 208. W. Rep. 234. 

Conclusiveness of Engineers’ Certificates —A contract for building 
a sewer provided that the work should be done under the direc- 
tion of the city engineer, that the plans to be given by him should 
be complied with, and that the return of the engineer should be the 
account by which the amount of the work done and materials 
furnished should be computed. After the completion of the work 
under the supervision, and in compliance with the directions of 
the engineer, he certified that is was satisfactory, and filed a final 
account showing the amount due the contractor; whereupon the 
council adopted a resolution declaring its intention to issue bonds 
to pay for the improvement, and, as assessment was made, and a 
portion collected, the issuance of the bonds, the payment to the 
contractor of the money collected, and the collection of the rest of 
the assessment, would be compelled by mandamus, though the 
sewer was defective,and did not comply with the contract and 
specifications in all respects; there being no allegation of fraudu- 
lent practice in the procuring and giving of the certificate. Peo- 
ple v. City of Syracuse, Sup. Ct. N. Y., 20 N. Y. Sup. 236. 


NEW PATENTS. 
M* V. H. LOCKWOOD, patent attorney and solicitor, No. 60 
East Market street, Indianapolis, furnishes us the following 
list of patents of recent date of interest to our readers. Copies can 
be procured of him if desired: 


No. 485,323. F.C. Fawcett, Leeds, England. 
No. 485,594. - J. J. Kulage, St. Louis, Mo. 


Brick Machine. 
Brick Press. 
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Concrete Mixing Machine. No. 484,428. E. L. Ransom, Oak- 
land, Cal. 
Brick Machine. No. 484,319. George Isaacs, St. Louis, Mo. 
Street Cleaning Machine. No. 484,191-92. R. W. Furnas, In- 
dianapolis, Ind. (Two patents.) 
Brick and Tile Press. No. 484,896-97. J.J. Kulage, St. Louis, 
Mo. (Two patents.) 
Bridge Gate. No. 484,122. C. Stocker, Jr., Saginaw, Mich. 
Bridge Gate. No.484,470. A.J. Smith, Coal City, Ill. 
Portable Bridge. No. 484,086. J. T. Cassidy, Harrison, N. J. 
Truss Bridge. No. 484,686. J. H. Stone, Dallas City, III. 
— Marble. No.484565. J. G. Maardt, Copenhagen, Den- 
mark. 
Building Block. No. 485,289. A. A. Miller, Canton, Ohio, as- 
signor to H. Bedeman, same place. 
sie Garbage Drier and Burner. No. 484,774. F. Cain, St. Paul, 
inn. 
Apparatus for Purifying Sewage. No. 484823. E. E. Scruby, 
Epping, England. 
Electric Arc Lamp. No. 484,199. 
Nev. 
Electric Arc Lamp. No. 484,530. 
many. 
Gas Machine. 
Apparatus for Generating Gas. 


J. A. Hayes, Carson City, 
Carl Coerper, Coeln, Ger- 


No. 484,134. L.J. Phelps, Passaic, N. J. 
No. 485,009. C. W. Isbell, New 


York, N. Y. 

Electric Arc Lamp. No. 485,587. Edgar Edwards, Cincinnati, 
Ohio. 

Electric Arc Lamp. No. 485327. E.R Knowles, Middleport, 
Conn. 


Electric Arc Lamp. No. 485,293. J. A. Mosher, Chicago, III. 

Steam Road Roller. No. 486,481. H.W. Laster, Chicago. 

Manufacture of Artificial Stone. L. Enricht, Chicago. Assignor 
to the U. S. Durolithic Co., West Union, Iowa. Nos. 486,443 to 
486,450. Kight patents. 

Brick Machine. No. 487,161. R. N. Ross and H. H. Keller, St. 


Louis. Assignors of one-half to M.S. Bowman, same place. 
Artificial Stone Block. No. 486,856. D. P. Sanders, Williams- 
port, Pa. 


Truss Bridge. No. 485,689. J. F. Hardesty, Cambridge, O. 

Wire Support on Draw Bridge. No. 485,662. J.B. Scace, Al- 
bany, N. Y. 

Draw- bridge. No. 486,552. C. A. Zimmerman, St. Paul, Minn. 

Draw-bridge Gate. No. 486,793. F. A. Philbrick, Chicago. 

Safety Gate for Bridges. No. 486,758. H. J. Rohlf, Chicago. 

Draw-bridge Gate. No. 486,843. A. G. Anderson, Chicago. 

Electric Arc Lamp. No. 485,895. J. R. Steers, New York 
City. 

a Lamp. No. 485,784. Brooklyn, N. Y. 

Apparatus for Tapping Water Mains. No. 455,715-16-17. 
Three patents. A. P.Smith, Newark, N. J. 

Syphonic Water Distributing Apparatus. J. K. 


Leedy, Tom’s Brook, Va. 
Water Elevator. No. 486,002. R. W. Tinsley, Union. 8. C. 
Two patents. J. Davis, San 


Water Filter. No. 486,859-60. 
No. 486,619. W. T. Rossell & H. F. 


No. 485,953. 


Francisco, Cal. 
Garbage Receptacle. 
Haden, Washington, D. C. 
Gas Producer. No. 486,497. 
Pipe Coupling. No. 486 936. 


A. K. Murray, Bradford, Pa. 
J. Lister, Chicago. 





PERSONALS. 


General Thomas 8. Sedgwick has been appointed city engineer 
of San Diego, California. 

Mr. J. J. R. Croes has been investigating the condition of the 
water-works system of Middleborough, Ky. 

Mr. George C. Waterman, of Chicago, has been appointed 
county surveyor of Cook county, Illinois. 

Mr. H. W. Reed, Atlanta, Ga., has been appointed president of 
the American Roadmasters’ Association, and Mr. H. K. Burgwin, 
Grand Rapids, Mich., has been appointed secretary. 


Mr. Tout, city engineer of Guelph, Ont., has resigned. The 
city council decided to dispense with the services of an engineer, 
but a public movement is being made for his re-appointment. 

Mr. D. A. Poynor has resigned his position as city engineer of 
Dallas, Texas, to construct a sewerage system at Tyler, Texas. He 
will reside in Dallas, and continue his private practice throughout 
the state. 

Mr. John A. Cole, of Chicago, is preparing plans and specifica- 
tions for water-works and sewerage systems at Naperville, Illinois. 
He has been engaged as consulting engineer to report on plans for 
the reconstruction of the water-works at Evanston, IIl., Conners- 
ville, Ind., and St. Charles, Mo. 
































PAVING. 





Jonesboro, Ind., talks of paving Main 
street. 

The streets of Waxahachie, Tex., are to 
be paved. 

Houston, Tex., is laying her first brick 
pavement. 

Main street, Keokuk, Ia., will be paved 
next year. 


Trenton, Mo., is agitating the question of 
paved streets. 


Vitrified brick paving is to be used in 
Redlands, Cal. 

Some of the principal streets of Yoakum, 
Tex., are being graded. 


Prairie street, Galesburg, [Il., will prob- 
ably be paved next year. 


There is much complaint in Chicago 
about defective sidewalks. 

Bangor, Me., wants 80,000 granite paving 
blocks for next year’s work. 


Goshen, Ind., will pave several of its 
principal streets with brick. 


Rock Island, Ill., is making movements 
for more paving in the spring. 

The streets of Ottawa, Ill., are being 
paved and otherwise improved. 


Columbia avenue, Cincinnati, is to be 
bowldered at a cost of $15,463. 


Ninth street, East St. Louis, IIl., is be- 
ing graded, drained and paved. 


Portland, Ore., has expended $750,000 in 
street improvements this year. 


Several miles of street pavement will be 
laid in Ashtabula, O., next year. 


Benton Harbor, Mich., street-paving will 
probably be postponed till spring. 


At least two miles of brick paving will 
be done in Erie, Pa., next summer. 


Oakland, Cal., has her streets in good 
condition for the coming wet season. 


Bicyclists are discussing an asphalt high- 
way between New York and Chicago. 


Reading, Pa., is considering a loan of 
$600,000 to pave twenty miles of streets. 


Benton Harbor, Mich., will do $20,000 
worth of cedar block paving on its streets. 


Fort Howard, Wis., has voted to issue 
bonds for $15,000 for public improvements. 


The little town of Tuscola, Ill, is passing 
ordinances for the paving of her main 
streets. 


Bids are being received for paving 
Blake street, Denver,Col. Estimated cost, 
$50,429. 


Garner avenue, from Walrond to Inde- 
pendence avenues, Kansas City, Mo., will 
be paved. 


Geo. Kriechbaum has completed a con- 
tract for six blocks of brick paving in Ke- 
okuk, Ia. 


Dubuque, Ia., is well pleased with her 
new brick pavements, and wants more in 
the spring. 


The Duluth board of public works has 
awarded grading contracts to Newton & 
Morrison and J. D. O’Connell. 
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The city of Evansville, Ind., will pave 
seven miles of street with brick the com- 
ing year. 

An addition of twenty-six feet will be 
made to the width of Fayette street, Balti- 
more, Md. 


The streets of LaCrosse, Wis., have never 
been in better condition for winter than 
they now are. 


The square around the court house in 
Wilkesbarre, Pa., will be paved and other- 
wise improved. 


Over $800000 have been expended this 
year for grading, paving and sewer work 
in Superior, Wis. 


Pacific avenue, Atlantic City, N. J., will 
be rebuilt with gravel at a cost of several 
thousand dollars. 


The estimated cost for the improve- 
ment of Elsinore avenue, Cincinnati, with 
granite, is $21,000. 


A levy of $27,000 is to be made on prop- 
erty in Pekin, Ill., for the purpose of lay- 
ing street pavements. 


About three hundred employes are now 
engaged in the street and sewer depart- 
ment of Lowell, Mass. 


Parts of Western and Nebraska avenues 
and Wisconsin and Dorr streets, Toledo, 
Ohio, are to be paved. 


Dallas, Tex., is having some substantial 
street work done, greatly improving the 
appearance of the city. 


Barnesville, O., has laid, during the past 
year, over 19,000,000 square yards of street 
paving at a cost of $21,000, 


Contractor James Malone is to do the 
brick paving on Third, Adams and Wash- 
ington streets, Troy, N. Y 


Winona, Minn., will let contract in Jan- 
uary for paving three miles of her business 
streets with vitrified brick. 


The city engineer of Santa Barbara, Cal., 
has prepared estimates for sidewalks and 
paving to cost about $22,000. 


Asphalt will be laid on the Circle and 
contiguous streets in Indianapolis in the 
spring. The estimated cost is $40,000. 


East Fifth street, Portland, Ore., will 
probably be paved with Trinidad asphalt. 
Milwaukee street will also be improved. 


The proposed paving of lower Water 
street, Halifax, N. 8., with wooden blocks 
will cost in the neighborhood of $50,000. 


Dayton, Ohio, is having some trouble 
with her new brick pavement owing to 
the fact that it was laid on a cushion of wet 
sand. 


Twelfth street, Kansas City, is to be 
paved; a choice will be made by the prop- 
erty owners between granite blocks, brick 
and asphalt. 


Resolutions have been adopted by the 
Cleveland, O., city council for the improve- 
ment of Center, Elm, Harper and Gallup 
streets, Hodge and Scranton avenues and 
Dexter place. 


Chicago is agitating the subject of com- 
pelling the use of broad-tired wagons on 
her streets in order to lessen the wear of 
pavements, and the valuable reform is 
likely to be adopted. 





Butte City, Mont., having about com- 
pleted her sewer system, will turn her en- 
ergies towards the improvement of streets 
in the spring. 


Hawthorne avenue, Portland, Ore., will 
soon be one of the finest drives in the city. 
About $25,000 are to be expended on the 
Albina race-track. 


The Hazleton, Pa., city council has de- 
cided to improve the square around the 
court-house yard, by the laying of a grano- 
lithic pavement. 


Eighteenth street to the northern city 
limits and the Boulevard from Woodward 
avenue to Grand River avenue, Detroit, 
Mich., will be paved. 


The contract for 10,800 square yards of 
brick street paving in Chattanooga, Tenn., 
has been let to the Southern Construction 
Company, of that city. 


Bids have been allowed to Fleetford & 
O’Neill for final estimates on sewer work 
in Denver, Colo., amounting to $2,230, and 
to Murphy « Nelles for $5,521. 


The bids for paving South Kickapoo 
street, Lincoln, IIl., were not accepted, and 
the prospect is that the much-needed work 
will be postponed until next summer. 


Contracts have been awarded for the 
grading of parts of Maple, Thirty-second, 
Thirty-third and Twenty-fourth streets, 
Omaha, Neb. Portions of Fifth, Vine, 
Ninth, Twenty-sixth, Brooklyn, Terrace 
and Guinotte streets are also to be im- 
proved. 


Robt. J. Boyd has the contract for paving 
St. Louis avenue, from Santa Fe street to 
Union avenue, Kansas City, Mo., with dia- 
mond vitrified brick, for $10,064. The con- 
tract for brick paving on Woodland ave- 
nue, between Twelfth and Fifteenth streets, 
has been let to James O'Donnell at $8,526. 


The movement now being made to es- 
tablish in Washington a road department 
for the purpose of promoting knowledge 
in the art of constructing and maintaining 
roads,and for a permanent exhibit in which 
various methods of construction may be 
shown, is being heartily indorsed in all 
sections of the country. 


The highway committee of Philadelphia 
councilmen has recommended appropria- 
tions for next year, aggregating over $1,- 
600,000, $300,000 of which is to be used for 
repaving streets, and $300,000 for complet- 
ing the asphalt pavement on Broad street. 
The estimated cost of the proposed boul- 
evard from the city hall to the park, is 
$6,000,000. 


SEWERS. 


Boulder, Colo., wants a good sewer sys- 
tem. 





Waterloo, Ia., is to construct a sewer 
system. 


Modesto, Cal., will have a $25,000 sewer 
system. 

Humbolt Parkway, Buffalo, N. Y., is to 
have a new sewer. 

Kingston, N. Y.,is in great need of a 
good sewer system. 


A sewer has been commenced in St. 
Joseph avenue, Niles, Mich. 
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Texarkana, Ark.,is improving her sew- 
er system. 


Bloomfield, N. J., is having a $33,000 
sewer made. 


Fort Scott, Kan., is agitated over sewer 
improvements. 


Fremont, Neb., is having paving and 
sewer work done. 


A number of new sewers are to be con- 
structed in Troy, N. Y. 


An extension will be made to the sewer 
system of Seattle, Wash. 


Oberlin, O., is making a move to obtain 
a complete sewer system. 


A new sewer will probably be laid in 
Ann street, Middletown, Pa. 


A $160,000 system of sewers will be con- 
structed at Weston Springs, IIl. 


The contract has been let for a $32,000 
sewer system in Negaunee, Mich. 


Lorin, a suburb of Oakland, Cal., is 
greatly in need of a sewerage system. 


ge sewers on Webster avenue, New 
York, are causing a great deal of sickness. 


A main sewer is proposed in Bay street, 
Jacksonville, Fla. Estimated cost $40,000. 


A commendable effort is being made in 
Portersville, Cal., to give the town proper 
sewerage. 


Work is being pushed on the B street 
and Mendocino street sewers in Santa 
Rosa, Cal. 


The subject of a perfect drainage and 
sewage for Geneva, N. Y., is now taking 
active form. 


Parts of Hapsburg street and Durell av- 
enue, Cincinnati, are to have sewerage im- 
provements. 


F. E. Cole, of Toledo, O., has the contract 
for a large sewer in the Tenth ward, Fort 
Wayne, Ind. 


An appropriation of $8,000 has been 
made for a sewer in Meadow street, Wall- 
ingford, Conn. 


The citizens of Keokuk, Ia., are con- 
gratulating themselves on their excellent 
sewer system. 


Newark, N. J., is discussing tie subject 
of providing sewerage for the Woodside 
section of the city. 


The city treasurer of Newton, Mass., has 
been authorized to borrow $119,000 for 
sewer construction. 


The common council of Jameston, N. 
Y., has materially extended the recently 
proposed sewer system. 


Eight thousand, eight hundred and four 
feet of sewer mains have been laid this 
year in Monmouth, Ill. 


Des Moines, Iowa, is proud of the mam- 
moth sewer which has been put down on 
Seventh and Elm streets. 


Fred Kleinman was the lowest bidder 
for the construction of main sewer No. 4, 
on North Main street, Findlay, O. 


A great deal of sewer work is being done 
in Portland, Ore. There is a constant de- 
mand for more sewers all over the city. 


Asa preliminary to the adoption of a 
uniform system of drainage for the city oi 
New Orleans, La., the question of a com- 
acs topographical survey of the city is 

eing discussed. 


Moline, IIl., is to construct a sewer on 
Sixth avenue from Twenty-sixth to Twen- 
ty-third streets, thence north to Fifth ave- 
nue. 


Henry Byrne has been awarded the 
contract for the construction of the pro- 


posed Ocean avenue sewers, Jersey City, 


Aa’. 


The Le Mars, Iowa, council desires to 
put in a sanitary sewerage system, on 
which it is expected to begin work in the 
spring. 


The Detroit, Mich., board of health has 
awarded contracts for sewers to Ferd Po- 
rath, Lephardt & Winterhalter, and Thos. 
J. Whittaker. 


Five miles of sewers have been added to 
the sewer system of Bay City, Mich., dur- 
ing the last year and a half at the low 
figure of $23,000. 


The board of works of Halifax, N. 8., has 
voted to petition the legislature for au- 
thority to spend $200,000 in the next two 
years for building sewers. 


Over 4,000 feet of iron and brick sewer 
have been laid this season in Battle Creek, 
Mich. Further sewer construction has 
been postponed until spring. 


Sanitary sewers are to be constructed in 
Michigan street, from Second avenue east 
to Third avenue east, and through block 
23, third division, Duluth, Minn. 


F. D. Mayr has been awarded the con- 
tract for sewers in Bromfield street, Cy- 
press avenue, Estes street, Southworth 
court and Burrill street, Lynn, Mass. 


The Spokane, Wash., board of public 
works has passed a resolution recom- 
mending that an eight-inch sewer be laid 
on Washington street north from Front 
avenue. 


An appropriation of $30,000 has been 
made for the O. K. creek sewer, Kansas 
City. Eight thousand dollars will proba- 
bly be expended for a sewer in the pack- 
ing house district. 


Woodland, Cal.,is having a substantial 
improvement boom. <A _ $20,000 sewer 
system has just been completed and work 
has been begun on a $35,000 extension to 
the water-works system. 


New Bedford, Mass., has a steam drill at 
work on a trench excavating to lay a 12- 
inch sewer pipe in Belleville avenue, north 
of Coggeshall street. There is nearly six 
feet in depth of solid ledge. 


Butte City, Mont., has almost completed 
her new sewer system. It isall that could 
be desired. About $300,000 have been ex- 
pended in building storm culverts, putting 
in sanitary sewers, and grading streets. 


Aurora, Ill., has a system of sewers al- 
most completed on the west side of the 
city measuring eleven miles in length. 
The east side, where there are twenty- 
three miles to be put in, will come next. 


The drainage commission of Middle- 
town, Pa., is having a report and estimate 
of the St. Catherine street sewer district 
made by Alexander Potter, of Olean, N. Y. 
The trunk sewer will be a four foot brick 
drain a mile long. 


Bids are being received for the construc- 
tion of a brick sewer main and wooden 
outfall on English street from Lake Michi- 
gan to North Erie street, and main brick 
sewer on Sixteenth street from Lake Mich- 
igan to Junction avenue, with sewer out- 
fall at the lake, Racine, Wis. 
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Berwick, Pa., is to have a sewer system 
consisting of about ten miles of pipe sewer 
and flush tanks, to empty into the Susque- 
hanna river. Alexander Potter, of Olean, 
N. Y., has been employed by the council 
to make surveys, plans and profiles for 
sewerage purposes, and to establish grades 
throughout the borough. 


Philadelphia, Pa., proposes to spend in 
1893 nearly $2,000,000 for sewers. The 
estimates handed in by the department of 
public works include $1,000,000 for main 
sewers, $250,000 for the Aramingo canal 
sewerage system, $350,000 for branch sew- 
ers and $110,000 for intercepting sewers. 
The estimates also call for $150,000 for a 
new bridge over the Schuylkill and $500,- 
000 for subways on Market street from the 
Delaware river to the City Hall. All of 
these items are formally indorsed by the 


WATER- WORKS. 





Bucyrus, O., wants water- works. 
Linwood, O., is to have water-works. 
Columbia, Mo., is to have water- works. 
Fairhaven, Mass., is to have water-works. 


South Bethlehem, Pa., wants purer wa- 
ter. 


Freeland, Mich., is soon to have water- 
works. 

Anderson, Ky., has voted for water- 
works. 

Oakesdale, Wash., is to have water- 
works. 

Danville, Ky., is planning a water- works 
system. 

Cadillac, Mich., has a new water-works 
system. 

Madison, Wis., water-works are being 
enlarged. 

Water-works are talked of at Decker- 
town, N. J. . 

Shenandoah, Pa., has decided to buiJd 
water-works. 

Los Cerrillos, N. M., has contracted for 
water-works. 

A new water-works system is wanted in 
Mahoney, Pa. 

Wallingford, Conn., will have additional 
water supply. 

Hamilton, O., will extend its water- 
works system. 


The water-works of Nashville, Mich., 
have been enlarged. 


Sandusky, O., is making a move for a 
better supply of water. 

Charlevoix, Mich., is well pleased with 
its water-works system. 


Work has been begun on the town wa- 
ter-works of Ontario, Cal. 


Williamsburgh and Dublin, Tex., have 
new water-works systems. 


A vote on the water-works question will 
be taken in Howell, Mich. 


A $60,000 water-works system will be 
established at Modesto, Cal. 


The Cedar Rapids water-works company 
will purchase a $65,000 filter. 


The capacity of the Cincinnati water- 
works plant is to be increased. 
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The city water-works of Kalamazoo, 
Mich., will have a ten ton boiler. 


Bradford, Vt., will appropriate $5,000 to 
complete its water-works system. 


Burlington, la., wants a $60,000 filter in 
connection with her water-works. 


Oakley, Kan., needs water-works and is 
making a move in that direction. 


Buchanan, Mich., is taking steps tow- 
ards getting a water-works system. 


Des Moines, Ia., is considering methods 
of obtaining a better water supply. 


Bentonville and Jonesboro, Ark., are 
agitating the water-works question. 


The capacity of the new water-works 
pump at Monmouth, Ore., is 10,000 gal- 
lons. 

Martinsville, Ind., is to have water- 
works. The council is looking for a good 
plan. 


The city of Independence, Mo., will 


probably purchase the water plant used 
there. 


The Niobrara, Neb., town board has ad- 
vertised for bids for asystem. of water- 
works. 


Berlin, Wis., will vote on the question of 
water-works at the city election next 
spring. 


The water-works question is again agi- 
tating the minds of the people of Belle- 
ville, Mo. 


A vote on establishing water-works will 
be taken at Meredith, N. H.,and Barnes- 
ville, Ga. 


The estimated cost of the new storage 
system reservoir at South Norwalk, Conn. 
is $131,000. 


Fairbury, IIl., is putting in asystem of 
water-works. Bonds to the amount of $15, 
000 were issued. 


Twelve thousand dollars will be expend- 
ed in improving the water-works plant at 
Martin’s Ferry, O. 


The proposed water system in Eastern 
Delaware county, Pa., will cost in the 
neighborhood of $400,000, 


A company will probably be formed in 
Kendrick, Wash., for the purpose of put- 
ting in a water. works plant. 


The Doylestown, Pa., council has given 
authority to the water committee to pro- 
cure a better and purer supply of water. 


Fifty thousand dollars’ worth of bonds 
will be issued for the purpose of establish- 
ing a water-works system in Norwood, O. 


R. H. Rogers, of Plattsburgh, N. Y., has 
the contract for the new water-works at 
Saranac Lake. The work will cost $32,000. 


St. Louis owns her own water-works 
and is using whatever surplus arises from 
the revenues in the extension of the sys- 
tem. 


Ithaca, Mich., is to expend $22,000 in a 
water-works plant. A combination of 
stand-pipe and direct pressure will be 
used. 


The Atlantic City, N. J., council has at 
last decided to purchase the water-works 
of that place, the price to be paid being 
$500,000. 


The city of Newark, N. J., is about to 
build a storage reservoir outside the city 
limits at a cost of several hundred thou- 
sand dollars. 
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The work on the reservoir for the new 
water-works at North Vernon, Ind., has 
commenced and by July 1, 1893, the works 
will be in operation. 


The contracts for putting in the system 
of water-works at Mayville, N. Y., has been 
let to Chandler Brothers, of Beaver Falls, 
Pa., for the sum of $16,750, 


The water-works system at Waitsburg, 
Wash., is being constructed as rapidly as 
possible. The reservoir is being blasted 
out of the solid rock of @ hill north of the 
city. 


The city of Galesburg, IIl., has just 
found out that her water-works plant is a 
splendid paying investment. The net gain 
last year over all operating expenses was 
over $4,000. 


Neely & Smith, of Chattanooga, Tenn., 
have been awarded the contract to erect 
the Athens, Ga., water-works. The Chatta- 
nooga Pipe Works will cast the 2,000 tons 
of pipe needed. 


Deming, New Mexico, is to be provided 
with an excellent system of water-works, 
and also furnished with sufficient water for 
the irrigation of 1,500 acres of land east 
and south of the town. 


The largest reservoir in the world is 
now being built near Pl.cenix, Ari. It will 
be a lake eight mileslong, half a mile wide 
and twenty-five feet deep. It will hold 
water from the winter rains. 


The city council of Rockford, Ill., has vot- 
ed to build a concrete reservoir to cost $18,- 
000. By this means they will have a re- 
serve water supply, available in case of 
fire without pumping the impure river 
water into the mains. 


Newport and Covington, Ky., will con- 
struct a ten-inch main over the Fourth 
street bridge, thereby connecting the two 
systems of water-works, the line to be used 
in case a break should occur in the main 
line from either city. 


The contract has been closed for the 
construction of the two great basins for 
the new water-works plant in Rome, Ga. 
The basins will be located on the top of 
Fort Jackson Hill, and will afford sufficient 
pressure to throw water fifty feet above the 
highest building in Rome. 


A water company recently organized at 
Pocatello, Idaho, is putting in a system of 
water-works that will surpass anything of 
the kind in the state. At an elevation of 
560 feet above the city a reservoir has been 
made with a storage capacity of 3,000,000 
gallons. This reservoir is connected with 
a lower reservoir at an elevation of 250 
feet, capable of holding the same amount. 
Six miles of cast iron pipe have been laid, 
and the whole system will be in use in a 
short time. The water in these reservoirs 
comes from mountain streams and is ab- 
solutely pure. 





BRIDGES. 





DeKalb county, Mo., will build nine new 
bridges. 


A new bridge will be built over the river 
at the end of Kentucky avenue, Indianapo- 
lis. 


The Wrought Iron Bridge Company, 
Canton, O., will manufacture about 800 
bridges this year. 
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The stone abutments for the Wabash 
bridge over the Monon at Westville, Ind., 
cost $22,000 each. 


The citizens of the town of Burlington, 
Wis., want a new $8,000 bridge erected 
across Fox river. 


The county commissioners are putting 
up anumber of badly needed bridges in 
and near Clyde, O. 


Over 1,000 hands are employed in build- 
ing the “Katy” bridge over the Missouri 
river above Baden, Mo. 


The commissioners of Weatherford,Tex., 
are considering the building of a bridge 
across the Brazos river. 


A wagon and street-car bridge over the 
Missouri at Jefferson City, Mo., is talked 
of. It would cost $100,000. 


A new bridge is to be built across the 
Middle Loup river, west of Loup City, 
Neb. The contract has been let. 


The board of supervisors of Butler coun- 
ty, Ia., has authorized the auditor to ad- 
vertise for bids for bridge work in 1893. 


The Pittsburgh Bridge Co. has been 
awarded the contract for building Halstead 
street bridge, Chicago. The cost will be 
$177,000. 


Prophetstown, IIl., will soon have a 
bridge over Rock River. The contract 
has been let to the Milwaukee Bridge Com- 
pany for $26,000. 


Park street bridge, Columbus, O., has 
been declared unsafe. A bridge is wanted 
in that city over the canal and river at the 
foot of Schiller street. 


One of the most beautiful structures of 
its kind in the world is the Washington 
bridge across the Harlem river at 181st 
street, New York. It cost $2,700,000. 


A steel bridge 315 feet long, consisting 
of asingle span, is to span the Missouri 
Pacific tracks immediately north of the 
Fourth street viaduct, Kansas City, Mo. 


The Yankton Bridge Company has the 
contract for building a combined railroad 
and wagon bridge over the Missouri river 
at Yankton, 8S. Dak. Work will be com- 
menced before the first of July, 1893. 


The contract for the superstructure of 
the new steel bridge over the Missouri at 
Leavenworth, Kan., has been let to the 
Union Bridge Company of New York, and 
the approaches to the Missouri Valley 
Bridge Company of Leavenworth. 


The building of the great new draw- 
bridge at East Omaha, Neb., with the heav- 
iest and largest draw in the world, is at- 
tracting the attention of engineers and 
railroad men throughout the country. The 
draw will be 520 feet long, resting on a 
pivot thirty feet wide, which will rest on a 
pier forty feet wide and ninety feet high 
above the water. Upon this comparative- 


ly small pivot, over 3,500,000 pounds of 
iron and steel will rest and balance to the 
nicety of a hair, so that the movement of a 
button operating the electric apparatus 
which will work the draw, will swing it 
out. This bridge will also have the long- 
est fixed span in the world, 560 feet. 
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STREET LIGHTING. 


Danvers, Mass., will be lighted by elec- 
tricity. 

Columbia, Mo., is to be lighted with 
electricity. 

Tucson, Ariz., will soon be lighted by 
electricity. 

An electric light plant will be erected 
at Oxford, Md. 


Anderson, Ind., will invest $35,000 in an 
electric light plant. 


An electric light and power company 
has been formed in Durand, Wis. 


Bids will be asked for thirty days for 
lighting the streets of Detroit, Mich. 


Hillsdale, Mich., has voted to issue bonds 
for $15,000 to erect and maintain an elec- 
tric light plant. 


Thompsonville, Conn., has voted to pro- 
vide for forty arc lights for street lighting 
at $90 each per year. 


The citizens of Monroe, N. C., have voted 
to issue bonds for $15,000 for the equip- 
ment of an electric light plant. 


The citizens of Bardstown, Ky., are dis- 
cussing the expediency of constructing an 
electric plant for street lighting. 


The council of South Brooklyn, Ohio, is 
figuring on an electric plant which will 
probably be erected in the near future. 


PUBLIC PARKS. 


The Park system of Omaha, Neb., now 
embraces several hundred acres, and is 
valued at nearly $2,000,000. 


Atan expense of $16,000, Mr. and Mrs. 
G. P. Lord, of Elgin, Ill., have made that 
city a present of Oakwood Park for park 
purposes, provided no liquor shall be sold 
in the park. 


The park purchasing committee, ap- 
pointed some time ago in Denver, Col., has 
been investigating the subject lately. Sev- 
eral large tracts of land will probably be 
purchased for park purposes and improved 
with fine streets. 


The commission appointed to take charge 
of the construction of that portion of the 
Chickamauga National Park lying in Ten- 
nessee, have secured land from the boule- 
vard and tower at Sherman Heights, the 
north end of Mission Ridge, and half the 
land necessary at Orchard Knob in the 
valley. 


There is a scheme on foot in Minneapo- 


lis to turn Sandy Lake and some of the . 


land lying north and east of it to Central 
avenue, into a park with handsome drive- 
ways. The Northeast Improvement Com- 
pany has offered to give $25,000 towards 
putting the park in shape, provided the 
park board thinks it advisable to make 
another park. 


CHRISTMAS DINNER. 


But a Christmas dinner without good 
cooking is a hollow mockery. The Cin- 
cinnati, Hamilton & Dayton Railroad Com- 
pany, whose dining-car service between 
Indianapolis and Cincinnati is famous for 
good cooking, have issued a special edition 
of the Martha Washington cook-book, 320 
pages, fully illustrated, which will be sent 
post-paid to any address on receipt of ten 
cents in stamps. This cook-book is the 
best in the market. The C.,H.&D. is also 
the best road between Indianapolis and Cin- 
cinnati, with five trains a day each way, 
and chair cars on four of them. Send ten 
cents to E. O. McCormack, G. P.& T. Agt., 
Cincinnati, Ohio, and get a cook-book free. 





ARE YOU INTERESTED? 


THE AMERICAN BUILDER (established 1885), begin- 
ning with January, 1893, will publish a complete 
set of House Plans, drawn to scale of !{-inch to the 
foot, with each monthly issue. The subscription 
price has heretofore been $1.00, but, as free trade is 
the cry. they have decided to make a great free 
trade offer for December. Anybody sending 25 
cents in stamps or silver during December gets the 
journal one year. After the 3lst of December the 
— will be 50 cents per annum. Its established 

igh grade will be maintained. Address the Amer- 
ican Builder Pub. Co., Cleveland, Ohio. 








HOPKINS & ATKINS 
Washington, D.C. 20 
years’ experience, 


Write for information. 
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up. Send your order in time for the January issue. 


Cx ft 





nequaled for all pur- 
aN poses for which Port- 


Ker 


| land Cement is used. 
fs Testsand Testimonials of En- 
 gineers and auseful pamphlet 
sent free on application, @ 


Buckeye Portland Cement Co. *°"'Gni™'t* 





FOR MAKING ROAD METAL USE THE 








GATES ROCK AND ORE BREAKER 


Fg QNNOEUETTTONTTTTTTY 
: (hUEMUEDLEELENNTSLLAA LT 
Sise 0........ 
eee 
ow ee 
BESO S. 0.05.00: 






73a Queen Victoria St., LONDON. 
44 Dey St., NEw YorK. 
235 Wy-p'clin St., Boston, Mass. 











knowled 
more rai 
Companies. 








"OVER O2OOO IN USE. 








CAPACITY IN TONS OF 2,000 POUNDS. 


Size 8 
Passing 2 1-2 in. ring, according to character and hardness of metal. 
Great Savingin Power. Adjustable to an 
ae to be the greatest success ever introduced into Stonebreaking mac 
road ballast and road metal than all other kinds of breakers combined. Un 
i Many Hundreds Used by Railway Companies. Will furnish a thousan 
tractors, Street Superintendents, Mines, Cement Manufacturers, etc. Also Manufacture 
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Fine Crushing Plants, Concentrators and Other Mining Machinery. Address for Catalogue 
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PROFESSION AL CARDS. 


ALEXANDER POTTER, C. E. 
Assoc. M. Am. Soc.C. E. 
WATER, SEWERS, PAVEMENTS, 
OLEAN, N. Y. 


City HALL, 


ANDREW ROSEWATER, C. E., 
M. AM. SOC. C.E., 


Rngineer Municipal Public Works 


SEWERAGE A SPECIALTY. 
424 BEE BUILDING, OMAHA, NEB. 





THOS. R. HASLEY 
CIVIL ENGINEER 


ogre s, Plans and Specifications for Sewerage and 
nage, Special Attention paid to Pavin , i and 
on City Improvement. Expert City 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 


HIRAM PHILLIPS, 


CONSULTING ENGINEER, 


810 Olive Street, St. Louis, Mo. 


Extended experience in testing all kinds of pav- 
ing materials, plans, estimates and specifications. 


WE PAY CASH 


For the June, August, September and Oc- 
tober, 1890, and October and November, 
1891, numbers of Paving and Municipal 
Engineering. Drop a card when you send 
them. 
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SAMUEL M. GRAY, 


Consulting Engineer 


For Municipal and Sanitary Work. 
26 Westminster St., Providence, R. I. 


GEO. PAUL, C. E. 
Formerly Member Board of Public Works of Ohio 
432 Society for Savings Building, 

CLEVELAND, OHIO. 


SEWERAGE, WATER SUPPLY, MILL DAMS AND OTHER 
HYDRAULIC IMPROVEMENTS. 


S. H. SHEARER, 
CIVIL ENGINEER, 


Bridges, Sewers, Pavements. 
33 Ingalls Block, Indianapolis, Ind. 


EF. F. LAYMAN, 


Civil and Sanitary Engineer, 


Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 
Surveys, Plans and Specifications for Sewerage, 
Drainage and Water upply.- Special attention 
= to Pavements and general city and vil- 
lage improvements; also Surveying of 
city and suburban property. 
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trial bottle sen mail on receipt ol 15 cents 
7 RIPANS CHEMIC JAL CO., 10 Spruce St., New | York. ¢ 














PROFESSIONAL CARDS. 





Pittsburgh Testing Laboratory, 


116 Water Street, 


FITTsSURGH, PA. 





SPECIALTIES—Chemical tests of all kinds; inspec- 
tion of water pipe; testing of brick and paving 
materials; inspection of structural material. 


LATHAM ANDERSON, 

M. Am. Soc. C. E. 
Consulting Engineer, 
Rooms 49 & 54 Johnston Buildings, 
Cincinnati, Ohio. 


Sewerage, Water Supply, Municipal Engineering, Land- 
scape Engineering, Construction Superintended. 


WILLIAMSON & FARL 
Civil and Sanitary Engineers. 


Plans and Estimates made for Water Supply, Sewer- 
age, Bridges and General Engineering Work, Rail- 
road Surveys and Construction. Construc- 
tion Superintended. Sewerage a Specialty. 


MONTGOMERY, ALA. 


Jas. D. & Miles §. Saunders 


CIVIL ENGINEERS 
AND SURVEYORS 


EVANSVILLE, IND. 











Surveys, Plans and Specifications on Sewers, Streets 
and other Municipal Work. 

Estimates and Reports on all such work for cities 
and towns given prompt attention. 


BRICK PAVEMENTS 


— hy 
C. P. CHASE, Civil Engineer, Clinton, Iowa. 
Full instructions from the beginning, with com- 
plete specifications. 


The most useful and reliable hand book to be 
obtained. Price, $1.00. 


BALTIMORE & OnIO 


Southwestern R. R. 











SAMNED TO 
$2 Tew York end Boston 


ALL TRAINS RUN THROUGH 
Washington, Baltimore and Philadelphia. 


“BEST IN THE WORLD.” 

The B. & O. Southwestern limited, an entirely 
new train, Vestibuled, lighted with Pintsch Gas, 
and has the Anti- -Telescopic device, leaves Cincin- 
nati every evening and the New York Express 
every morning. 





THE SHORTEST AND BEST EQUIPPED LINE 
BETWEEN 


CINCINNATI and COLUMBUS 


Pullman Parlor and Sleeping Cars, 
Time 344 hours. 
TWO SOLID 


TRAINS TO PITTSBURGH 


Via Columbus, Zanesville and Wheeling. 
With Pullman Buffet Sleeper and Parlor Cars. 


Rates always as low as by any othe line, and no 
extra fare for fast time on limited vestibuled trains. 


Ask for tickets via Cincinnati and the B. & 0. R. R. 


W. W. PEABODY 0. P. MeCARTY, 
Vice-President. Gen’1]}Pass. Agt. 
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PROFESSIONAL CARDS. 








M. Am. Soc. C. E. M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 
Consulting Engineer. 


Water-works, water power, drainage, reclamation, im- 
provement of hig zhways and street paving 

Examinations, expert tests, reports, de signs, specifications 
and estimates. 





ARTHUR S. HOBBY, 


Livil Sanitary Envineer 


Cincinnati, Ohio. 


Sewerage Systems for Cities and Villages designed 
and their construction superintended. 

Design and construction of manufactories. 

Foundations for heavy buildings, and for engines 
and machinery. 

Foundations in bad ground or in water. 











V. H. LOCKWOOD 


Patents 


SOLICITOR AND 
COUNSEL 


(Successor to CHAS. P. JACOBS) 


60 EAST MARKET STREET, INDIANAPOLIS. 























Cincinnati Ao 

Hamilton ever-ready 

and ticket 

Dayton between 

Thousand Cincinnati 

lile Dayton 

=— Chicago 

8t. Louis 

Salamanca | 

sold Ft. Wayne 

for PEP Indianapolis 

Twenty Ann Arbor 

Dolan Toledo 

a LE Buffelo 

Peon. 

- Cleveland 

fifteen VIA Niagara Fall 
a 


Tiounad 
pace HH. & 0. he 


Tickets can be purchased at Nae d Ticket Gaiees, 
corner Illinois Street and Kentueky Ave., No. 184 
South Illinois St. and Union Station, Indianapolis. 


H. J. RHEIN, Gen. Agent. 
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The SHARER-— 


~ IS THE BEST !1DRIES BRICK 
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PATENTED 











@ JUNE 26™ 1888,N° 385,208 

















"TP ORAM LOL LA. 














WINTER OR SUMMER + 


- EVERY DAY IN THE WEEK 


RAIN OR SHINE 


EVERY WEEK IN THE MONTH # EVERY MONTH IN THE YEAR 

















> i ag wig 
30 ea 
Re co a 








PUBLISHERS’ ANNOUNCEMENT. 


It is with much gratification we announce that the 
steady growth of the substantial patronage of Pavine 
AND MUNICIPAL ENGINEERING warrants an enlarge- 
ment and improvement which will distinguish it as one 
of the most notable publications in America, not alone 
in a particular class, but in the general field of tech- 
nical literature. 

Beginning with the January number it will be 
changed to magazine form, largely increased in size, 
with new features throughout and a high degree of gen- 
eral excellence. 

Arrangements for the new departure have been in 
progress for several months, and the work preliminary 
to it has been done with care, so that the publishers can 
speak with confidence as to the progressive plans which 
they have long been developing. Aside from making 
the publication the finest that can be produced, it will 
contain the best special articles on the subjects coming 
within its scope that can be obtained. 

The list of contributors already secured includes 
some of the best authorities in America in their field. 
Continued additions will be made to this list from those 
most prominently identified with the interests repre- 
sented by the publication, and each number will be 
made valuable. 


The subscription price of the Magazine will be 


$2.00 a year in advance. 
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The Anchor Artificial ¢ 


|] RON BOUND AND 
NON-BREAKABLE 
H. H. WAINWRIGHT, 


meet." STATE RIGHT AND LICENSES FOR SALE. 


PATENTED MAY 20, 1890. 
ESPECIALLY ADAPTED FOR STREETS, WHARVES, RAILROAD DEPOTS, PIERS, 
ROADWAYS OF BRIDGES, MARKET HOUSES, BREWERIES, WARE- 
HOUSES, ETC., ETC. 














HE INVENTOR of the Anchor Iron Bound Curb has been for several years engaged in the business of laying Artificial Stone 
Pavements, and has put down large quantities of Cement Curbing, as at present used. THIS HAS ONE SERIOUS DEFECT, 
viz.: The liability to break or chip off at the outside edge or corner, from the impact of wheels of vehicles of all kinds 
trucks, coal carts, milk or express wagons; even wheelbarrows or bakers’ carts will chip off pieces when rudely pushed against this 
edge, and destroy its symmetry. 
The effort to overcome this objection has resulted in the present patented improvement, which is designated 


 ~ THE ANCHOR ARTIFICIAL CURB. 


ITS ADVANTAGES ARE 


Greatly reduced cost as compared with Granite Curbing, which it will, in time, entirely supplant, as it is superior in 





appearance and finish. 

It is provided on the outside edge with an iron plate, which strengthens as well as protects it from wear, and breaking from con- 
tact with cart or wagon wheels, or other causes of injury. This plate, being galvanized, does not discolor the face of the curb. 

In addition to this, two bars of angle iron form the tront and back of the bottom of the curb, making it Iron Bound on THREE 
corners, and tie rods are imbedded in the concrete for its entire length, giving it strength equal to granite, and making it ab- 
solutely non-breakable. 

This curb is continuous throughout its entire length, and has no joints to separate and get out of position, as the short lengths 
now used of the ordinary stone invariably do, after a few years of use. 

Although lighter, and containing less material than the heavy stones now used, it has a strong iron frame, resting on foundation 
pieces, which are buried deeper than the curbstones now in use, and provided with Amchor Plates, which make it immovable 
under any circumstances. 

While it is an ornamental improvement to private dwellings it is of great value in such places as the yards of breweries, and the 
vicinity of market-houses, warehouses, etc., where heavy wagons are continually backing up to receive or discharge their loads. 

For railroad depots, wharves, piers and shipping docks, also driveways for bridges, it will prove of great benefit, and will outlast 
any other kind of Curbing that could be used. 

The COMMERCIAL WALUE of the Anchor Iron-Bound Curb is in the fact that it can be laid at 
a much lower cost than Granite curbing and pay a profit of about 50 per cent. 

It is superior in finish and appearance to Granite or Blue-stone, and fully its equal in strength. It has been laid for some months 
in Washington, and subjected almost daily to severe tests, and fully justifies all representations made regarding it. 

The company adopting it in Washington is one of the oldest and best known in the United States, and companies in Baltimore 
and Philadelphia and other places are now being formed to adopt it in connection with other branches of the Paving business. 


STATE RIGHTS FOR SALE. 
H. H. WAINWRIGHT, Gontractor, 


1413 G Street N. W., Washington, D. C. 


Address, for other information, 











_— 
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Cleveland, Cincinnati, 


Chicago & St. Louis BlGs4 


SOLID VESTIBULE TRAINS 


Heated with Steam and Lighted by Gas. 
CONSISTING OF 


The Finest Coaches, Parlor, Reclining Chair 
Car, Cafe and Dining Cars; Wagner Com- 
partment, Buffet and Standard 
SLEEPING CARS, 


FORMING 


THE FINEST TRAINS IN AMERICA 
OR THE WORLD. 


The SUPERB TRACK and UNRIVALED MA- 
CHINERY and ap nt yy ce the HIGHEST 
SPEED and PERFECT SAFETY. 

It is the only line which ‘hai its passengers at 
the Grand Central Depot in the heart of the great 
city of New York, which is an advantage IN TIME 
OVER OTHER ROUTES. 

The Indianapolis offices of this Great Line are 
ocated at 


No. 1 EAST WASHINGTON ST. 
138 S. ILLINOIS ST., 
MASSACHUSETTS AVE. 
and the UNION STATION, where tickets can be 
procured to all parts of the UNITED STATES and 
CANADA and MEXICO, at the lowest current rates, 
full information as to routes, conditions, connec- 
tions, etc. 
OSCAR G. MURRAY, Traffic Manager. 
D. B. MARTIN, Gen’! Passenger Agent. 
H. M. BRONSON, Ass’t Gen’! Pass. Agt., 
Indianapolis, Ind. 





Ripans Tabules: for sour stomach. 


| 
| 














ENTITLED TO /T 





That the traveling public appreciate the efforts 
of railroads that cater tu their safety and wants, is 
clearly evident from the constant increase in the 
passenger business of the 


CINCINNATI, HAMILTON 
AND DAYTON RAILROAD. 


This line is deservedly popular, as they spare no 
expense in putting and keeping their roadbed and 
track in strictly first-class condition, and as for 
train service, the Pullman Vestibule Trains run 
between Indianapolis and Cincinnati and Chicago 
and Cincinnati are ustly entitled to be called “the 
finest on earth.”’ This road is also the favorite 
route between Indianapolis and Dayton, Lima, 
Toledo, Detroit and Canada. In fact, if you intend 
to take a trip north, south or east, ‘do not fail to 

ve them atrial. Direct connection without trans- 

erin Cincinnati for all points in Kentucky, Ten- 
nessee, Alabama, Florida and the South; also, for 
Washington, Philadelphia, New York and the Eas:. 


Ask for Tickets via C., H. & D. 


E. O. McCormick, 
General Pass. and Ticket Agent, 
Cincinnati, Ohio. 


H. J. RHEIN, General Agent, 
Indianapolis, Ind. 


YOU Wikk MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 


Chicago, Milwaukee, St. Paul, Minneapolis 


or any Northwestern Point, 


By purchasing your tickets over the 


MONON * ROUTE 


Le N. Ae tc Cc. R’yY. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, etc., etc. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapolis and Chicago, 
also the Short Line, only 183 Miles Indian- 
apolis to Chicago. 





Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
setts Avenue and Union Station. 


JAMES BARKER, 
G. P. A., Chicago. 


I. D BALDWIN, 
D. P. A., Indianapolis, 





ERIE MACHINE SHOP, 


MANUFACTURERS OF = 





+ Steam Rollers 


Corner Twelfth and State Streets, 
KRIB, PA. 


The principal Asphalt Paving Companies in the country are using 
these machines, which are pronounced to be the best in the market. 








a 


HARRISBURG. WORKS 


General Office and Works: HARRISBURG, PA.,U.S.A 


THE HARRISBURG 


Double-Engine Road-Roller 


Not only a Roller, but a Road-Machine. 








NOT HOW CHEAP, BUT HOW GOOD. 
NOW IN USE IN NEARLY ONE HUNDRED 
CITIES AND TOWNS IN THE 
UNITED STATES. 


. R. FLEMING a CO., 
ail and Ex. Build’g, N.Y. 











FRANK JOHNSTON, 
24 S. 7th St. (Build. Ex.). Phila. 
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FLETCHER & THOMAS 




















: Improved Brick~Making Machinery 


The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capacity, 40,000 per day. C 
Y a , 40, y. Capacity of Horse-Power, 15,000 to 20,000. The most 
perfect machinery for making PAVING BRICKS, FIRE BRICKS or COMMO: BRICKS. We make 4 specialty of equipping yards 
complete in every detail ready for work. Send for illustrated catalogue. 


FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 


INDIANA BRIDGE COMPANY 


MANUFACTURERS OF 


—S . ( | Y rought Iron Bridges 





Correspondence Solicited. 









































r\K Reem, =—___ ton Sub-Structures, | | 

: ‘  VWiaduets, Roofs z Buildings 

Muncie, Indiana. 
DIRECTORS. 
C. M. KIMBROUGH, President and Gen. Mgr. 
ee a A.L.Jounsox.  Gx0.¥. MCCULLOCH, TF. Rose, | 
WE BUILD ANY KIND OF IRON BRIDGES WANTED. 
Can give satisfactory reference to larger amount and greater variety of work done in Indiana than any other Bridge Company. We are the only Company ope- 
rating shops in the state. We invite inspection of our shops for efficiency and capacity. 
NOTICE OF LETTINGS SOLICITED. SSD ; 
OVER 200 OF OUR PATENT LEG BRIDGES IN USK ——=———SSSS4 | 
IN THIS STATE. 


Hme SRA 


The Best Bridge for Spans up to 70 feet. We sell only our 
own Manufacture. Address all communications to 


Indiana Bridge GO. ,Muneie, Ind. 





as - — 


Above cut shows our Patent Leg Bridge. 








E MACHINE. 














ED CENTENNIAL BRICK AND TIL 


























Be 
49 


A combined stig ei and brick- indchine of 
ie ng soft mud ” class. 








‘will carry conviction (comparing it with ma- 
ies of its class) that 
ts asthe greatest tempering capacity (r4 
feet of pug- mill). 2 
phan all others of its. class) 


* 


$f | “ Upyestigation of its entirely new principles 
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